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THE WEEK IN IRON CIRCLES. 








The financial skies are generally clear, and money is 
quite easy. The railroads are well employed, and their 
earnings show a considerable increase. ‘The demand for steel rails 
is active, and some large concerns are increasing their capacity. An 
estimate is going the rounds of the trade that Andrew Carnegie will 
clear $7,000,000 upon his works this year. The associated manufact- 
urers had contracted, up to January 1, for the delivery in 1&90 of 
746,895 tons. Last year’s deliveries were 1,271,438 tons, and it is 
expected thatthis year’s business will equal it. In Western markets, 
a very active demand for finished iron and material for car-building, 
architectural work, agricultural machinery work and _ general 
machinery work ismaintained. Jobbers are beginning to shade prices 
on nails and barb wire. A fair demand for plate and structural iron 
continues, as well as for spiegel, ferro manganese and billets. Steel 
rails are quoted strong at $35@$36 in Eastern markets, and $37 in 
Western. The repairing and side track requirements of railroad com- 
panies are increasing to such an extent that the restricted new mileage 
needs do not seriously affect the demand for newrails. The iron trade 
continues strong, and the important features heretofore referred to re- 
main unchanged, the only exception being pig iron, as elsewhere stated. 
For the present at least it is a stand-off between buyers and sellers 
in nearly all branches of the pig iron trade at Cincinnati. Since the 
opening of the year a feeling of timidity and hesitation has developed 
all through the West, and buyers have generally concluded to see 
how long they can defer purchase with the object of breaking prices. 
Furnaces, on the other hand, are firm in their position, being in the 
main heavily sold and believing the situation to be intrinsically 
strong. With the heavy advance in coke, ore, freights and labor it is 
maintained that prices cannot decline much without cutting to the 
quick. Shipments are going forward very heavily on old orders, and 
foundries and mills continue in the main as busy as ever, though 
complaints are heard of falling off in enquiries for new business. 
‘While the inquiries and transactions forces us to believe,” write 
Wm. F. Jarvis & Co., Detroit, “that the iron market must at least 
remain firm, yet we have to report that in spots it is unquestionably 
weak. Particularly may this be said of Bessemer. We think with- 
out doubt the weakness shown is attributable in a large measure to 
speculators being forced to realize. However, in certain sections 
full prices have been obtained for Lake Superior charcoal, and some 
of the largest stocks have been reduced, as the large inquiries which 
we last week reported, have resulted in several good-sized transac- 
tions. While we reduce our quotations to agree with the current 
weakness shown, we beg to say that prices are largely variable, owing 
to the different conditions more or less effecting each particular 
transaction. ‘The lowest quotations would probably apply to prompt 
delivery, while the highest figures must be paid for delivery covering 
any number of months at all. There has been almost an absolute 
dearth of ordinary foundry trade during the past week.” A flourish- 
ing car-load business is in progress at Chicago, with an occasional 
sizeable order rounded up. Generally, however, the market is quiet, 


General Features. 











prices remain firm, and in one particular, at least, the tendency is 
still toward further advance. This is especially true of Lake Supe- 
rior charcoal, which is in diminishing supply and increasing demand. 
A very open Winter in the woods has materially curtailed coaling 
operations. ‘There is a good demand for Ohio softeners, but in small 
lots. Southern irons cut but little figure, being held at too high 
prices. Sales have increased in volume and in number of transac- 
tions at Louisville ; quantities varied from car loads up to 1,000-ton 
lots, mostly for deliveries during the next sixty to ninety days. The 
transactions comprise various grades of both charcoal and coke 
metals. Prices, asa rule, have been well maintained, with the ex- 
ception of a few small outside lots which are reported placed at some 
concessions from the current figures. It is known that in the near 
future some prominent concerns will require some further round 
quantities of iron, and there is enough of this kind of business in 
sight to give a hopeful feeling of the near future course of the mar- 
ket. There is.no appreciable change in the St. Louis market, opera- 
tions being limited to small lots. Furnaces continue very firm in 
their views, and it appears likely that the present lull will soon be 
followed by a period of greater activity, as buyers become convinced 
that nothing is to be gained by waiting. 

From the nature of the business thus far transacted, 
iron ore news, for the next six months, must prove 
rather dull as far as relates to sales. While there may bea million or 
more of non-Bessemer ores still unsold, its eventual disposition will 
play no figure in the market, and even that will be gone within a 
amonth. There is, however, a growing sentiment in favor of new 
investments, and what formerly was to large extent speculative min- 
ing, will soon be a thing unknown in the Lake Superior country. 
One by one the large properties are being secured as investment 
properties, the last one being Section 33, purchased, or about to be 
purchased, by the Schlesinger syndicate. Section 33 is a high grade 
Gogebic Bessemer hematite, carrying 64 per cent. iron and averaging 
.040 in phos. The 1889 product was 73,370 tons, and the estimate 
for 1890 calls for 110,000 tons. The capital stock of the mine con- 
sists of 20,000 shares, of which 16,000 are known to have been offered 
at $15, making the price of the entire stock $300,000. Atthis writing 
no authoritative news as to the conclusion of the sale is to be had, but 
it is believed the transaction was closed a week ago, and will hold. 
While the sales are very light, prices are firm and the 
number of inquiries have largely increased. It is safe 
to forecast a large and active buying movement toward the middle of 
February, as by that time most of the consumers of foundry and forge 
pig will be compelled to enter the market. All this, of course, is 
predicated upon a settlement of the coke question. Although all the 
furnaces have been taking in coke to the full limit of their storing 
capacity, most of them would have to shut down in the event of a 
general strike, and at short notice. The coke producers are making 
a good profit at present prices and, it is thought, will not decline 
some sort of a compromise with their workmen. The pig stocks re- 
ported to the Western Pig Iron Association show a considerable 
increase during January, there being about 240,000 tons of iron now 
on hand, or 50,000 more than in November. 

The trade reports a very good business and at profit- 
able prices. Bar iron sells freely in 500 and 1,000-ton 
lots, at prices closely approximating $2 at the mill, and sheet iron is 
stiffening up all the time. Gas pipe has advanced during the week, 
reporting the closest discount in a year. Boileriron has gone up ten 
cents and cut nails are advancing. 

Old American rails are a trifle off, owing to over sup- 
ply. They are offered at $27.75, but can be bought for 
$27.50. The demand for wrought scrap continues, but car wheels 
are weak and dull. 

The jobbers are preparing for a large Spring trade, 
which seems to increase with the advance in prices. 
Almost every hardware staple has been marked up, and further ad- 
vances are expected by March 1. Metals are quite firm. 


Iron Ore. 


Pig Iron. 


Merchant Iron. 


Scrap Iron. 


Hardware. 
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A GREAT INDUSTRIAL EMPIRE. 

In his argument before the Congressional Committee on the 
World’s Fair Site, Mr. E. T. Jeffrey grouped together, in almost start- 
ling figures, the elements of greatness claimed by the Central 
Western States. Taking the nine States of Ohio, Indiana, Ken- 
tucky, Illinois, lowa, Missouri, Michigan, Minnesota and Wisconsin, 
the significant fact was adduced that their area is 13 per cent. of the 
area of the United States, the population is 35 per cent., the railway 
mileage 37 per cent., the wheat crop 51 per cent., the corn crop 57 
per cent., the oat crop 60 per cent., the output of bituminous coal 40 
per cent. and the production of pig iron (in 1888) 30 per cent. The 
following table shows the aggregate area, population and railway 
mileage : 



































| 
Railroad mileage 
| Estimated (Poor’s Manual). 
States. |; Area. popula- 
lation , 1892. 

1860. 1888. 

| sq miles. Miles Miles. 
ONIO. ....cscrsecrerrsesessscrrersccecrsesrcerecesssseossccsssnecessssoeel 39,972 3,900,000 2,946 7,683 
Illinois ........ caueenesl 55,414 3,900,¢ 09 2,790 9,904 
Indiana .. 23,809 2,400,000 2,163 5,912 
Iowa......... 55,045 2,000,000 635 8,366 
Kentucky veel 37,690 2,000,000 534 2,596 
BISSOUT ............ccccccscesoveesseccecerrseccsossvccocesccseeseveces 63,370 2,750,000 817 5 728 
Michig ?21 ......ccccccccccessscccecsceecesseees 2,200,000 779 6.789 
Min nesOta.........cccccecee cocccerercereses 1,600,000 |........ceceeesees 5,366 
WISCONSIN ..cccccrcccseccerscccesesvccccecore 1,857,000 905 5,436 
TRIN vss nsctwectitons ovis ssucnecbessecsecsvesecseesenesssenee capone 22,607,000 11,569 *57.780 
Total United States..........cccccccccsccccccvecsessce covers 65,000,000 |.....scccceeserees 157,000 
Percentage in nine States BS evscccccceoscereee 37 








*An increase of 46,211 miles in twenty eight years. 
In the subjoined table is given the coal and pig iron production: 


COAL AND IRON. 
(Coal, ton 2,240 pounds; pig iron, ton 2,000 pounds.) 



























Bituminous : 

State. coal output. ¥¢ iese, 

1887. 7 

Tons. Tons. 
NUNIT =n. Aa sa cca eala mala teenipas sive seuawasadueus eeusue pus ibvabbabensseneabeesena sini 9,197,954 1,103,818 
BURSON esse su scatesenecssaiscscavetaserduscci¢cenccecsbSiiswabdoucséubeeeseccds’ Scssunnenasnesane 9,177,580 579,397 
RN OUNIIN sci cesaccasdascveesessis5s icnediceqsousbedavs coiackanennsgicee’dhisauunesescnmsonsnteunbe 2,872,958 15,260 

I a ial bucanan boat ehensvecens 3,994,489 

Kentucky .. 1,726,058 56,790 
Missouri...... 2,865,996 91,783 
Michigan.... seesosecceeee 63,804 213,251 
NEN 6B on ons sua cei Kany ad focomehpmabanaucatabactsneusereest epvabasiosdnasinnt } i ce ee 
WISCONSIN... .ceccorescrscrecccescocerssssersrssereneescestenseneeesseaeeseonnaees seeceneessssees | teen ee eeeee 116,037 
Total nine States. ............. 29,898,839 2,176 246 
Total United States.......... 75,416,964 7,268,507 
CREED Si TS Bi in cnc sceenesgntessecntesceedscesocsaccesccnsanccqnecanss | 4° 30 





Still another evidence of substantial prosperity is the fact that 
the debts of these States isonly 12 percent. of all the total State debts 
in the Union. In fact, at least three, and possibly four, of these 
States have no debt at all. We doubt if any similar group can be 
found in the United States that will compare with these in all that 
is essential to prosperity. It is a splendid argument of substantial 
prosperity, not so much in favor of Chicago as the site of the World’s 
Fair, as for the pre-eminence of the great States which constitute this 
great central industrial empire. 





THE IRON ROOFING INDUSTRY. 


The National Iron Roofers’ Association, whose headquarters are 
in Cincinnati, have also sent out circulars about the coming bill in 
Congress. They are addressed to the Senate and House of Repre- 
sentatives, Washington. In the circular it is stated: 


Iron roofing and siding consumes about 50,000 tons, or about one-third of 
the sheet iron made in the United States. This represents a productive value 
of $4,000,000. If tin-plates are admitted free of duty, this industry will be 
destroyed. The sheet mills will lose that much of their product from this 
source alone, and the wage earner $1,500,000 from the pig to the finished 
product of roofing and siding. Free tin-plates would transfer the manufact- 
ure of all iron and steel products to Europe, and stop our sheet millsin their 
present production of 150,000 tons sheet iron and sheet steel, as follows: 50,000 
tons for roofing purposes, 50,000 for galvanizing, and 50,000 tons that enter 
into consumption as stove pipes, coal hods, bread pans, and all the higher 
grades of sheet iron used for various purposes. Sheet iron and sheet steel 
coated with the thinnest possible covering of tin or terne (part lead and part 
tin) will flood our markets, and displace the domestic article. 

The census (1880) gives $305 as the average of wages to each person. 
According to that the wages on the sheet metal from the pig to the finished 
roofing and siding being $1,500,000, gives employment to 5,000 people. Edward 
Atkinson’s theory on the same giving labor $3,600,000, as stated, would employ 
about 11,000 persons. Inthe total production of the sheet mills of 150,000 tons, 
including the combined dependent industries named, the wages received 
aggregating $6,000,000 from the pig at $305 a head, would employ nearly 20,000 
persons. According to Mr, Atkinson’s estimate from the raw materials in 
nature’s bed to the finished products aggregating $10,650,000 labor production, 
about 35,000 laborers would be employed. 

The location of tinned plate mills in the coal, iron and natural gas centers 
would conjoin deliveries in close proximity to the consumer, at a saving in 
millions in freights which now necessarily occur from Liverpool to the inte- 





rior. Pittsburgh, Wheeling, Cleveland, Toledo, Chicago, St. Louis, Cincinnati, 
Indianapolis, Louisville, Nashville, Chattanooga, Birmingham, Anniston, 
Decatur and other Southern and Western points would equalize with the Eagt 
in the manufacture of tin-plates, each mutually receiving a share in the dig. 
distribution of more than 100 mills of two trains each. 

The measure for the increase of the duty on tinned plate to 
2% cents will be pressed before Congress with vigor, and the proba. 
bilities are that it will pass. Besides looking after this most 
important piece of legislation, the association adopted very complete 
rules for measuring iron roofing, and declared that the Birmingham 
wire gauge would be its standard hereafter. 





PROOF FOR A DOUBTING THOMAS. 

The Chattanooga 7radesman asks for proof that the New York 
Metal Exchange and the American Pig Iron Warrant Company have 
“joined hands in the attempted manipulation of the pig iron 
market.’”’ We cheerfully comply by referring the 7radesman to The 
lron Trade Review of October 10, 1889, wherein appears a letter 
to this paper from Mr. E. L. Shriver, Secretary of the New York 
Metal Exchange. In his letter, Mr. Shriver, referring to the subject 
of pig iron speculation, says: ‘‘ We make no bones of the fact that 
the chief object of the Metal Exchange is to systematize, and, so far 
as possible, foster speculation.’’ We also refer to sundry circular 
letters and documents sent out jointly by the two organizations 
named, in September and later on, announcing the rules governing 
speculation in pig iron warrants. These documents were, no doubt, 
sent to the 7vadesman at the time, so that its ignorance, real or 
professed, regarding the matter, is not reassuring as to its candor or 
fairness. That the purpose of the two bodies was well understood, 
both at home and abroad, is evident from the comments of the 
English papers, one of which, quoting from Mr. Shriver’s letter, 
above referred to, criticized his position by saying that fostering spec- 
ulation is outside of the province of exchange committees and 
injurious to trade, instancing similar manipulations of the London 
metal markets which resulted most disastrously. That this ‘“ unholy 
alliance”’ has as yet not had a more baleful influence upon the iron 
trade is due simply to the favorable condition of the market, not 
because the Metal Exchange and its ally have left undone anything 
that will “ promote speculation ;"’ so that the 7vadesman’s dream of 
such a speculative scheme, ‘‘ honestly conducted,” is not likely ever 
to be realized. The millenium is not quite here yet. 





THE PROPOSED VAPOR STOVE CONSOLIDATION. 

Considerable progress seems to have been made within the past 
two weeks toward a consolidation of the leading vapor stove con- 
cerns of the country. The companies upon which options have been 
obtained are reported to be as follows: The Schneider & Trenkamp 
Company, the Standard Lighting Company, National Vapor Stove 
and Manufacturing Company, the Lyman Vapor Stove Company, the 
Aurora Vapor Stove Company and the Consolidated Vapor Stove 
Company, all of Cleveland; the Adams and Westlake Manufacturing 
Company and the George M. Clark Company, of Chicago; the Quick 
Meal Vapor Stove Company and the Twin Burner Vapor Stove Com- 
pany, of St. Louis, Mo. As to the two Chicago companies, denial is 
made that they have given options, but from information at hand, 
there does not seem to be any doubt that at least all of the Cleveland 
establishments are in the deal. 

The proposed joint organization will be known as the United 
Vapor Stove Company, and it will be incorporated under the laws of 
Illinois, with a capital of $2,000,000. The main object of the consol- 
idated company will be to reduce managing expenses, as well as man- 
ufacturing costs, so as to bring down selling prices to the level of the 
great mass of buyers. The vapor stove industry has attained large 
proportions in this country, and it looks as if the manufacturers were 
on the track of greatly extending its operations. 





THE Philadelphia Records only reply to Hon. George H. Ely’s 
recent article in Zhe /ron Trade Review, in support of the duty on 
iron ore, is this: 

Mr. George H. Ely, President of the Westeru Iron Ore Association, has 
the hardihood to insist on the retention of the duty on iron ore because it is 
in the interest of labor. This argument rests on a basis of either stupidity or 
dishonesty. The ore diggers in Pennsylvania do not get an average wage of 
$1 per day. The ore-diggers in all parts of the country only get the going 
rate for their labor, without reference to the tariff. But the bulk of labor in 
converting iron ore into iron is expended upon it after the ore has been 
brought to the furnace; and it follows from this that to cheapen by any means 
the ore supply is to increase the fund from which labor is paid, and to make 
more employment for labor by widening the market for its product. Whilst 
the tariff on ore does not raise the wages of our ore-diggers, it contributes to 
depress the wages and lessen the employment of all the thousands who take 
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the ore and make it into iron and steel, and who convert the iron and steel 
into the mayriad useful shapes in which the metal enters into the final con- 
sumption. 

Does the editor of the Record believe that “ ore-diggers in all 
parts of the country only get the going rate for their labor, without 
reference to the tariff?” What, then, is the “ going rate” of Cuban 
laborers, and what would be the effect upon home wages were Cuban 
ore admitted free, in competition with domestic ores, mined on a 
much higher scale of wages? And what about the vast transporta- 
tion interests that depend upon the iron mining industry for their 
business and their wages? The Record is an adept at ignoring plain 
facts. 





A MILWAUKEE paper states, as a matter of news, that that city 
is slowly but surely dropping out of the iron business and that all of 
the big mines will eventually move their headquarters to Cleveland. 
That is no news. There is not a Lake Superior mining company of 
any importance but has its headquarters at Cleveland. 





Ir surface indications are not at fault, the extensive plant of 
the Cleveland Rolling Mill Company, including its steel works, mines 
and steamships, may soon pass into the hands of a foreign syndicate. 





FOREIGN investors, it is said, have lately turned their eyes upon 
some of the extensive steamship lines of the lower lakes. 





A Wonderful Light. 

If the invention of W. J. Norton, of Pittsburgh, fulfills its promises, there 
is a dangerous rival of the electric light in the field, if not to petroleum. He 
has invented what is alleged to be the cheapest light ever known, and yet “a 
light as intense and as accurate in its illuminations of colors as the sun at noon- 
day.” It is claimed that 500-candle-power light of the kind in question can be 
run at the nominal cost of one cent an hour. Mr. Norton has for years been 
engaged in developing this light. The undertsking has been very quietly 
conducted. Recently he permitted a few capitalists from Beaver county to 
witness experiments with his device. These tests proved so successful that a 
temporary and private company was soon furmed to patent and develop the 
brilliant idea. The light in question is essentially a chemical discovery rather 
than a mechanical idea, and consists of a peculiar tape that is fed by a simple 
clock work. While it is peculiarly adapted to street or other stationary pur- 
poses of illuminations, yet it is said to be also applicable to portable or hand 
lamps; and in point of intensity itis not surpassed by electricity, its light is 
much softer, and far easier to the eyes. It feeds itself, requires neither pipes, 
wires or other connections, and in size may be produced from 300 to 7,000 
candle-power. It is absolutely non-explosive, emits no smoke or objectionable 
vapor, is applicable to any purpose, and can be handled with as equal safety 
by a child as by an adult.—[Sharpsville Advertiser. 





Benner’s Prophecies. 

In Farmer Benner’s prophecies published some years ago, and which here- 
tofore have proved close to results, the following occurs : 

“T predict that the price of iron will advance, and the average price for 
the year 1889 will be higher than the average for 1888; and I also predict that 
there will be a wonderful advance in prices for iron stocks and all products and 
commodities in 1890. All business will be prosperous, and it will be a year of 
good crops and the boom year in this period of activity. In the beginning of 
the year 1891 speculation will be at its height—a great business inflation—pig 
iron $50 per ton in the markets of our country. 

“T predict that there will be a panic in the year 1891. The overtrading 
and general inflation of business and expansion of credit and confidence will 
produce this result. The panic probably will be brought about by the effects 
of heavy rainfalls and floods, or by the collapse of some large financial busi- 
ness firms. This panic will be a commercial and financial revulsion, and will 
be followed by a long down sweep of prices.” 





The Armor Tests. 

The plates to be used in the competitive trials for armor are to be six feet 
by eight feet, and ten and a half inches thick. Notice of intention to compete 
must be sent to the Navy Department by the 1oth of next month, and the 
plates for trial must be delivered within three months of that date. The face 
of the plates is to be divided by horizontal and vertical lines into squares one 
foot square. Five chrome steel piercing projectiles, weighing 100 pounds each, 
are to be fired from a six-inch steel breech-loading rifle against each plate, 
with a striking velocity of about 2,113 feet per second. Representatives from 
competing firms are not to be allowed to witness the tests of any other plate 
than their own, nor to see the official record made as to other plates. The 
results of all the trials will be made public after the tests are completed. 





Chignecto Ship Railway. 

This railway, which is to afford sea-going vessels a short means of com- 
munication between the Gulf of St. Lawrence and the Bay of Fundy, is pro- 
gressing rapidly towards completion, and it is expected to be in operation in 
about two years. Twelve hundred men are employed on the works. Vessels 
will steam or sail up to dock at either end of the railway, will be raised in a 
cradle to the level of the rails, and will then be carried at the rate of eight or 


ten miles an hour to the opposite terminus, where they will be returned to the 
water, 





OUR PRODUCTION OF PIG IRON IN 1889. 


In its issue of January 22 the Au/letin of the American Iron and Steel 
Association presents to its readers complete statistics of the production of pig 
iron of the United States in 1889. The total production of pig ironin the 
United States in 1889 was 7,604,525 gross tons, against 6,489,738 gross tons in 
1888, an increase of 1,114,787 gross tons, or over 17 percent. Reducing gross 
to net tons, our production in 1889 was 8,517,068 net tons, against 7,26 ,507 net 
tons in 1888. When itis remembered that our production in 1888 was the 
largest in our history down to that time the magnitude of our production in 
1889 will be more fully comprehended. 

The enormous production of 1889 was better distributed throughout the 
year than the public has been erroneously led to believe. The production of 
the first half of 1889 was 3,662,486 gross tons, and the production of the second 
half was 3,942,039 gross tons, an increase in the last half of 279,553 gross tons 
The increased production in the second half of 1889 was wholly due to the 
increased demand for Bessemer pig iron. 

The stocks of pig iron which were unsold in the hands of makers or their 
agents on the 31st of December last, and which were not intended for the 
consumption of the manufacturers, amounted to only 277,401 net tons, against 
336,161 net tons at the close of 1888. There was, however, an increase in stocks 
during the first half of 1889, the figures on the 30th of June amounting to 563,- 
286 net tons. There was, therefore, a considerable decrease in stocks in the 
last halfof the year. In addition to the stocks above noted, the American 
Pig Iron Storage Warrant Co., advises the Association that at the close of 1889 
there were 36,200 gross tons, or 40,544 net tons, of pig iron inits warrant 
yards. 

The production of pig iron in 1889 according to the fuel used was as 
follows compared with the production of the two preceding years: 


Fuel—Net tons. 1887. 1889. 


Bituminous 5,952,414 
Anthracite and coke 
Anthracite alone 
Charcoal 


1888. 
4,743,989 
1,648,214 

277,515 

598,789 644,300 


Nearly all the leading pig-iron producing States shared in the increased 
production of 1889 over 1888. Pennsylvania shows the largest actual gain, 
with Alabama next, Pennsylvania’s increase over 1888 being 592,056 net tons 
and Alabama’s 341,933 tons. The great progress made by the entire South in 
the production of pig iron inthe last four years is shown in the following 
table: 

1888. 


449,492 
267,931 
197,396 
95,259 
56,790 
39,397 
17,606 
6,587 
2,400 


States—Net tons. 


Alabama 
TOMNESSEE ....eersee.sseseesseesersserseees 
VITQIUNIA ...ccccorsrosssccccccssereccesesvece IE 


West Virgini 


1887. 
292,762 
250,344 
175,715 

82,311 

41,907 

40,947 

37,427 

4,383 
3,640 


1889. 
791,425 


North Carolina............ 








FG wiacasccneonensoceo<shssecevenee IRD 929,436 

There has been a gratifying increase in the production of spiegeleisen in 
1889, the production being 86,812 net tons against 54,769 tons in 1888. 

Much has been written about the possibilities of our overtaking Great 
Britain in 1890 in the production of pig iron. It has been assumed that we 
would certainly do this; indeed, that we are mow producing at a more rapid 
rate than the mother country. The following comparative figures will throw 
some light on this subject: 


1,132,858 1,566,702 


United States. 


4,623,323 
4,595,510 
4,597,868 
4,044,526 
5,683,329 
6,417,143 
6,489,738 
7,604,525 


The 2ulletin does not think that we will pass Great Britain in 1890 if 
trade conditions in buth countries should continue as they now are. In 1889 
we exceeded her production in 1887. 


Years—Gross tons. Great Britain. 





Locomotive Building in 1889. 

Locomotive building has evidently not been quite as large in the year just 
ended as it was in the year preceding. The falling of in the product has not, 
however, been serious. In 1888 we reported 2,180 locomotives built by seven- 
teen firms. In 1889 we find 1,870 built by sixteen firms. The product of the 
firms not reporting would probably not raise the output to 2,000, This 
is, of course, exclusive of engines built in railroad shops. Thirteen of 
the firms reported in both years. These built 1,794 locomotives in 
1888 and 1,657 in 1889. It is quite evident, therefore, that there has 
been some falling off, but it was not enough to make dull times for the 
builders. Indeed, in the last quarter of the year they were generally very 
busy. The average yearly product of nineteen firms for the eight years 1881-. 
88 was 1,645 locomotives, 215 less than the 1889 product of the sixteen firms 
now reporting. Only three of the thirteen firms whose reports we can com- 
pare for the last two years show an increased product in 1889 over 1888. All of 
the others show a falling of from 16 to 60 percent. Although our returns of 
cars built in 1889 are not yet sufficiently complete for publication, it is 
apparent that the general course of that business has been like locomotive 
building. That is, there is a falling-off from the preceding year, but not 
a great one. Reports from about half the car-building companies show 
a decline of 20 per cent. from the product of 1888.—[National Locomotive and 
Car Builder. 





THE keel of what will be the largest sailing vessel in the world has just 
been laid in one of the shipyards of the Clyde. She will be 9,600 tons, over 
350 feet long, and will carry on hes five masts a spread of canvas that would 
capsize Noah’s ark. 
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RECENT PROGRESS IN ELECTRIC WELDING. 





We publish in to-day’s issue of the /ron and Steel Trades Jorunal a paper 
on “ Electric Welding,” read at a recent meeting of the American Institute of 
Engineers, by Mr. Woodbury, which is particularly interesting at the present 
time, when the process of electric welding is being exhibited in London. On 
Wednesday we had an opportunity of seeing the process in operation at the 
temporary works of the Electrical Welding Syndicate, in Fanshaw street, 
Hoxton, when we saw some splendid work done with marvelous rapidity. By 
this process copper wire can be perfectly welded, and, indeed, almost any 
metal can be joined together by means of electricity. We saw bars of iron 
and steel, tubes and various other forms of metals perfectly joined together in 
a few seconds of time, and from the subsequent tests of the pieces could have 
no doubt that the welding was as near perfect as possible, and that the strength 
of the material at the point of welding was as great, if not greater, than at any 
other part of the metal. The process is the invention of Professor Elihu 
Thomson, of the Thomson-Houston Co., of Boston, Mass.; and the works of 
the Thomson Electric Welding Co. are at Lynn, in the same State. In America 
the process has made great strides. At the Roebling Wire Rope Works, at 
Trenton, where the Brooklyn Bridge was manufactured, the electric welder has 
been in use for months, and 80,000 welds have been made without any failure. 
At the Trenton Iron Co.’s works the machine is used for welding wire 
rods, and the firm state that when drawing down welded rods, the few break- 
ages occurring at the weld show that the joint is really stronger than the rod, 
The principle of the invention is the causing of currents of electricity to pass 
through the abutting ends of the pieces of metal which are to be welded, 
thereby generating heat at the point of contact, which also becomes the point 
of greatest resistance. At the moment of heating, mechanical pressure is 
applied to force the parts together. As the electric current heats the two 
pieces of metal to the welding temperature, the pressure follows up the soften- 
ing surface until a complete union or weld is effected, and, as the heat is first 
developed in the interior of the parts to be welded, the interior of the joint is 
as efficiently united as the visible exterior. With such a method and appara- 
tus, it is found possible to deal with not only the common kinds of iron and 
steel, but with metals which have heretofore resisted attempts at welding, and 
have had to be brazed or soldered. Pieces of such metals and alloys as 
wrought iron, silver, copper, brass, lead, tin, zinc, bronze, German silver, plat- 
inum, gold and even cast iron are not only welded in each other, but different 
metals can be welded one to another in many combinations, extending the 
applications of the process to the attainments of results heretofore impossi- 
ble in metal working, while the tensile strength of the welds, as shown by 
mechanical tests, is equal to the very best welding by the ordinary system, and 
superior to it, because the risk of dirt and burning is avoided. The machines 
are generators of electricity, so constructed as to produce, in the most econ- 
omical manner, the low-pressure currents fecund most suitable for the purpose 
They are of sizes and types adapted to the kind and scale of work, as well as 
to the nature and location of the power by which they are to be driven. They 
are built to take power from any source, either direct from a motor or from 
line shafting; to operate wherever placed, by producing directly from such 
power the necessary currents, or to be supplied by currents taken from a cir- 
cuit, fed by suitable dynamos at a greater or less distance from the welding 
apparatus itself. Each machine is necessarily limited to one particular size of 
article to be welded, but is capable of welding various sizes within reasonable 
limits. The machines are so graded as to apply to various kinds of work, 
from the smallest wire to bars over three inches in diameter. For heavier 
work, such as car axles, shafting, etc., special forms of machines, adapted 
to the purpose, can be supplied, while by the use of specially adapted holders, 
applied to the standard forms of machines, various shapes and irregular sizes 
of metal pieces may be welded without difficulty. We have no doubt but that 
there is a great future for the utilization of electricity in the welding of 
metals, and we anticipate that the Thomson welding machine will come 
rapidly into general use in the iron, steel and engineering works of this 
country.—[London Iron and Steel Trades Journal. 





GIGANTIC PROJECT TO BRIDGE THE NORTH RIVER. 





Gustave Lindenthal, the eminent engineér and bridge builder, of Pitts- 
burgh, Pa., says the Philadelphia Aecord, has completed plans for a suspension 
bridge across the Hudson river, between Hoboken and Fourteenth street, New 
York. Congress has been asked to grant tothe North River Bridge Co. the 
right to span the river at this, its narrowest point. The plans of the bridge 
provide for a structure that shall have not less than six railroad tracks, and 
shall be constructed with a single span over the entire river, between the 
established pier lines in either State. This unbroken span will be 2,850 feet 
long, which will make it the largest bridge in the world. It is the length of 
the span which decides the size of the bridge, and not the length of the bridge 
itself, from an engineering standpoint. The bridge is to be built subject 
to the approval of the Secretary of War, and all persons, railroad and tele- 
graph companies, desiring to use it, are to have equal rights. 

Mr. Lindenthal says the structure is to be 150 feet above the water, 15 feet 
higher than the Brookly bridge. There was a time, said he, when it seemed 
as though the physical obstacles to the construction of such a span would be 
insurmountable, but they do not exist to-day. It can be built with as much 
assurance of success as the Brooklyn bridge, or the Firth bridge, now almost 
finished. The ribs of the bridge will consist of steel wire cables with brac- 
ings. These bracings will consist of the insertion into the cables of the stiff- 
ening trusses, which are usually independent of the cables. By the plan 
of insertion, the cables act as the cords, and form a curved stiffening frame or 
suspended stiffened arch ribs. These cables will be fifty feet apart. The 
two supporting trusses are only strained to full capacity when six trains meet. 
The material of the bridge will be steel and steel wires. There will be four 





cables, each four feet in diameter. The towers will be of open lattice con- 
struction, to present as small wind surface as possible. 

In reference to cost, Mr. Lindenthal says that the company has the prac- 
tical business guarantee of the men who have money to invest. He roughly 
estimates the cost of the bridge itself at $16,000,000, the approaches at $7,000,- 
ooo and the right of way at from $11,000,000 to $13,000,000. The Brooklyn 
bridge cost $5,000,000, and has a length, including anchorage, of 3,700 feet, 
while the Hudson River bridge will have a length, including anchorage, of 
6,500 feet; weight of each anchorage, Brooklyn bridge, 60,000 tons; Hudson 
River bridge, 660,000 tons; length of middle span, Brooklyn bridge, 1,600 feet; 
Hudson River bridge, 2,850. Mr. Lindenthal says the structure can be com- 
pleted within three or four years, actual working time. 





DEATHS IN THE IRON TRADE. 





McCurdy.—At Cleveland, January 8, Wm. H. McCurdy, a stockholder in the 
mills of Cartwright, McCurdy & Co., in Youngstown, O. He was also engaged 
in the Lake Superior iron trade. 

Kelley.—At Washington, D.C.,Wm. D. Kelley, of Philadelphia, Pa. He 
was the oldest member in continuous service in the U. S. House of Represent- 
atives, and was sometimes called “ Pig Iron Kelley,” by reason of his champion- 
ing the protection of pig iron. 

Swindell.—At Allegheny City, Pa., January 8, J. B. Swindell, general man- 
ager of the Swindell & Smythe Co., of Pittsburgh. 

Westinghouse.—At Schenectady, N. Y., January 17, Jay Westinghouse, 
president of the Westinghouse Agricultural Works, at Schenectady. 

Simcox.—At McKeesport, Pa., January 11, Samuel I. Simcox, boss roller of 
the National Rolling Mills. 

Clemson.—At Middletown, N. Y., January 13, Wm. Clemson, Sr., of the 
Wheeler, Madden & Clemson Manufacturing Co., manufacturers of saws and 
steels. 

Williams.—At Taunton, Mass., January 12, J. R. Williams, who was for a 
number of years a director and president of the Taunton Iron Works Co. 





Boring Long Holes Through Solid Metal. 

It is not unusual to bore holes from the solid up to between three and 
four inches in diameter and several feet in length. In the manufacture of the 
Hotchkiss gun the blank tube is finished, as far as its bore is concerned, by 
four operations. The first tool bores a hole from the solid clear through the 
blank, leaving only material enough to be taken out by the following tools 
sufficient to provide the necessary fine finish. The other tools finish the sur- 
face, and cut and finish the grooves of the rifling. 

The tooldoing the first boring is formed at its end, which constitutes, of 
course, the cutting part of the tool, with steps. The object of stepping the 
cutting end in this manner is to reduce the width of the chip so that it will 
pass freely through an angular groove made in the side of the tool and out at 
its opposite end. One side of the tool is provided with a recess, which is 
formed by cutting a rectangular groove, which is then covered by a cap piece. 
This forms a hole along one side of the tool. The other side of the tool is 
cut away in into a very obtuse V shape, which extends from the cutting head 
back the entire length of the tool as does the other charnel. By means ofa 
pump, oil is forced through the rectangular hole down to the apex of the tool, 
when it flows back through the angular groove, carrying with it the chips cut 
by the stepped edges of the cone. This has been found in practice to work 
admirably, no clogging of the chips causing any inconvenience whatever.— 
[Iron Age. 





Steel as Structural Material. 

In spite of all argument, steel is rapidly taking the place of iron asa 
structural material. This movement meets, of course, more opposition in the 
East than in the West, because the East is the more conservative, and for like 
reason,in Europe the progress of the change is slower still. Still, the great 
Machinery Hall of the Paris Exposition was a steel construction. In naval 


| architecture, also, steel plates have nearly driven iron plates out of the field, 


and in the year 1888 the proportion of iron to steel used in ship-building on 
the Clyde was but 5% per cent., while only two years before it was nearly 33 
percent. Rolled iron beams are undoubtedly more reliable than those of Bes- 
semer steel, but the fact that the latter can be produced at a greater profit has 
led the manufacturers to force them upon the market to the exclusion of the 
former, and they have been successful in doing this to a large extent, because 
the word steel represents to most minds something superior to common iron. 
There is small probability, however, that iron will ever regain the advantage 
it has lost, as new processes for the improvement of the quality of mild steel 
are constantly being introduced; while the doing away, by the Bessemer pro- 
cess, of the laborious and costly puddling would enable the manufacturer to 
sell beams at a much lower price than the iron beams and still not impair his 
profit.—[Northwestern Architect. 





THOSE who are at all skeptical about the skill and inventive genius of 
Americans, as compared with that of other countries, will do well to observe 
the fact recently brought out by discussion of the German patent laws in the 
Reichstag, where it was revealed that last year Germany granted only 3,921 
patents, against England’s 9,799 and United States, 20,420. 





THE iron viaduct at Macome’s Dam Bridge to supply water for Washing- 
ton Heights will be 1,500 feot long and 60 feet wide, and the estimated cost is 
$303,000. 





THE Clyde leads the world in ship-building. Twenty miles of water front 
1s utilized in this industry’ The Fairfield shipyard employs 4,000 men. 
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STEEL IN LOCOMOTIVE BOILERS. 





We have often heard that there is an increase in the frequency of loco- 
motive boiler explosions. Whether there is or not, theyare too frequent so 
long as there are any atall. Itis only a few days since that a boiler in a new 
locomotive exploded just after being put into service. The causes of the 
explosions are not the same in each case. One of the principal of them is an 
increase in pressure without necessary changes in design. In not a few cases 
where the pressure has been changed from 130 to 160 Ibs. per square inch, the 
only change that has been made in the design is in the thickness of the sheets ; 
the effect of the increased vibrations of the sheets due to an increase of 
pressure being lost sight of. Flat surfaces that will stand without fractures, 
due to repeated bending, as the pressure varies from below 130 Ibs. up to that 
point, will not stand when the pressure is increased to 160 tbs., even if the 
plates are made thicker. One of the most disastrous explosions that occurred 
last year was that of a new locomotive boiler that was made of excellent steel, 
but whose shape was designed for pressures of 140 Ibs. and under, and was not 
changed when used at 160 Ibs., with increased thickness of the sheets. 

Perhaps the deterioration of steel under repeated vibrations is too little 
understood and appreciated. When a locomotive crank pin breaks, 
showing excellent material, but giving no warning,those in charge of the 
equipment pronounce against steel as a material for such pins, while the truth 
may be that the bending to which the pin was subjected was greater than it 
could bear if often repeated. With iron there seems to be much less difficulty 
under a continual vibration, and because of this there are yet many able men 
who cling to it for axles and crank pins, and a few who will still have nothing 
else for boilers. There is no evidence that soft and tough steel will not stand 
as many repeated strains as iron, and in the case of stay-bolt steel there is no 
lack of experiments to show that the number of repeated vibrations through 
an arc of 120 degrees before fracture is considerably in excess of those that can 
be withstood by the best stay-bolt iron. However, when threads are cut on 
these bolts there is less advantage shown by the steel. Also there is little 
knowledge extant of the comparative action of iron and steel stay-bolt mate- 
rial when the vibrations are each within the ordinary limits of elasticity. 

Boiler steel is not uniform—not even the output of the same mill—and 
common tests such as are performed on an anvil, are not sufficiently accurate 
to decide upon differences that are vital, and it is a realization of this fact that 
has led several railroad companies to critically examine each sheet used, even 
when purchased from reputable makers under a written guarantee. Two roads 
have lately, to our knowledge, selected many bad sheets from lots of steel 
supposed to be good, and which were purchased under conditions which were 
formerly deemed sufficient to warrant its use without particular examination. 
This is one of the lines of usefulness in which the mechanical testing labora- 
tories return great advantages for small outlays of money; for it is surely an 
advantage to know that the steels in locomotive boilers are uniform. 

So much for the character of the material; by following the practice of 
the best roads its uniformity is assured. In the nature of the designs more 
needs to be done. Too many flat-sided, insufficiently stayed boilers arein use. 
It is not enough to build a boiler that will stand 400 pounds per square inch 
under either a steam or water test—hot or cold—even if the working pressure 
is to be but 160 pounds, and it would not be enough if the boiler showed no 
leaks or did not give way under a 600 or 700-pound test. What is needed is 
that ‘the ‘shell is not distorted under those pressures, and who is there who 
makes a practice of testing the changes of shape under change of pressure? 
It is true that some experiments have been made in this direction and that 
the results have been such as to cause a few to insist upon the importance of 
such examinations, but the matter seems to have been dropped and lost sight 
of among the many other duties devolving upon the mechanical constructors 
of railroad equipment. Does it not appear to be, in view of the tendencies to 
still further increase pressures, important to make examinations to determine 
the changes of shape under pressure, particularly with flat-sided wagon-top 
boilers.—[Railroad Gazette. 





SUBMARINE NAVIGATION. 





A remarkable story of the successful trial trip of a new submarine boat 
called the Peral, the invention of a Spanish naval officer, is told in aletter from 
Valladolid, which appeared in the Rochester Pos/-Express of January 8. The 
story is so wonderful, so much in the vein of Jules Verne’s vivid imagination, 
that it might well excite a feeling of incredulity but for the intrinsic evidence 
of truthfulness afforded by the matter and manner of the narrative. The 
writer enters into full and technical details of the trial trip, which is said to 
have taken place last month in the bay of Cadiz; and thus sums up the results 
of the demonstration : 

“The Peral has remained seven hours completely without communication 
with the exterior, its occupants breathing the fresh air in the depositories. 
The Peral reached its dock at 5:40 P. M., being eight hours and forty minutes 
under proof. It navigated three hours and a half, submerged to the depth of 
three and a half meters, that is up to the windows of the optical tower, and 
in this position it has navigated with the needle and optical apparatus at the 
depth of three meters and eight decimeters. It navigated one anda half hours 
using the optical apparatus alone. It has run altogether thirty-five miles, 
beginning the proofs of submersion ten miles distant from Cadiz, a circum- 
stance which, we must remember, did not occur with the French boats, Gaubet 
and Gimote, which made their experiments a few meters from their docks.” 

It is a little remarkable that we should not have heard more of this modern 
marvel by cable. But assuming the above report to be even approximately 
correct—and the enthusiasm of the Spanish temperament, in the first flush of 
success, admits of some margin—it is scarcely too much to say that the first 
trip of the Peral foreshadows a revolution in naval warfare almost as startling 
as that which was precipitated by the first appearance of the Monitor in 











Hampton Roads. If submarine navigation be an accomplished fact, in any- 
thing like the measure indicated by the statement quoted, it means good-by 
to the ponderous iron-clad navies of the world, the supersedure of all present 
notions respecting fortifications as coast defenses; in fact, it means that the 
making of war upon the sea will be so costly and so fatal that the great powers 
will be practically put under bonds to keep the peace on the ocean wave. 
How far the Peral will contribute to such a millenial outcome, however, can 
scarcely be judged at this time. But if half that has been said of this new craft 
be true, there should be further tidings of her before long, of the utmost 
importance to naval designers and constructors on this side of the ocean.— 
[Philadelphia Record. 


WHAT INVENTION HAS DONE. 








This is the manner a contemporary chronicles some of the doings of 
inventors: 

In making bread-boxes, three workers can do the work of thirteen box- 
makers by the old methods. 

In cutting out clothing and cloth caps with dies, one worker does the work 
of three by the old methods. 

In leather manufacture, modern methods have reduced the necessary 
number of workers from five to fifty per cent. 

A carpet-measuring and brushing machine, with one operator, will do the 
work of fifteen men by the old methods. 

In the manufacture of flour, modern improvements save seventy-five per 
cent. of the manual labor that was once necessary. 

In making tin cans, one man anda boy, with modern appliances, can do 
the work of ten workers by the old process. 

By the use of coal-mining machines, 160 miners in a month can mine as 
much coal in the same time as 500 miners by the old methods. 

One boy, by machinery, in turning wood work and materials for musical 
instruments, performs the work of twenty-five men by the old methods. 

In the manufacture of boots and shoes, the work of 500 operatives is now 
done by 100, a displacement of wage-earners of fifty per cent. by aid of 
machinery. 

In stave-dressing, 1,200 laborers, with a machine, can dress 12,000 staves in 
the same time that the same number of workers by hand could dress 2,500 
staves. 

In the cotton mills in the United States the manual labor has been 
reduced about 50per cent. Now one weaver manages from two to ten looms, 
where one loom was formerly kept by one worker. 

In the manufacture of brick, improved devices save one-tenth of the labor, 
and in the manufacturing of fire-brick, 40 per cent. of the manual labor is dis- 
placed. 

In the manufacture of carriages, it used to take one man 30days to make 
acarriage. It is now made by the aid of machinery with the work of one man 
in 12 days. 

In the manufacture of agricultural implements, 600 operatives, with 
machinery, including 18 classes of wage-earners, do the work of 2,115 wage- 
earners without machinery, displacing 1,585 workers. 

In the manufacture of wall paper, one worker by the aid of machinery, 
does the work of 100 workers by manual labor, and in cutting and drying 
paper by machinery, four men and six girls do the work of 100 operators by 
old methods. 

In manufacturing gun stocks, one man by manual labor was able to turn 
and fit one gun stock in one day of to hours, while three men now, by a 
division of labor, and the use of machinery, can turn and fit 125 to 150 gun 
stocks in 10 hours. This displaces the work of 44 to 49 wage-workers.— 
[Patent Review. 





A Quick Change of Large Engines. 

Just what it means for an engine to be self-contained and shipped com- 
pletely erected, tested and ready to put into operation is not always appre- 
ciated until practically illustrated. A recent occurrence at the Baldwin Loco- 
motive Works proves this in a forcible way. The Hamilton street shop of 
that works has been operated for several years past (twenty-four hours a day) 
by a Westinghouse 2co H. P. standard engine, which is one of a dozen or more 
of the same kind in use in this extensive establishment. They have recently 
been replacing their larger engines with Westinghouse compounds for the 
purpose of gaining the greater economy due to the use of the latter. They 
recently had occasion to make a change from the 200 H. P. Standard Westing- 
house to a 250 H. P. Westinghouse Compound, without stopping the works. 
The Standard engine ran the shop up until 6 o’clock, p. M., when it was 
stopped, disconnected, removed from the foundation; the 250 H. P. Compound 
was put in its place, connected up, pipes run, and was in operation at 3:30 A. M 
This is probably as quick a change as was ever made with engines of such a 
size. 

That this is only possible with a self-contained engine, which can be com- 
pletely erected and tested in the shop in which it is built, is evident, and even 
with the advantages offered by such an engine for quick erection, it is a smart 
job of work to perform in such a limited time. It is somewhat doubtful 
whether or not it could be performed at all by any concern, unless it, like the 
Baldwin Locomotive Works, has been able to make a record for itself of turn- 
ing out a locomotive complete in seven days after the receipt of the order. 





ONE of the leading iron-masters in Chicago, in the course of an interview 
with a newspaper reporter, expressed the opinion that in a few years’ time the 
blast furnace property will be rendered worthless, as iron and steel will be pro- 
duced direct from the ore.—[Iron & Steel Trades Journal. 





AN Oldham (Eng.) machine works employs 8,000 hands. 
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NEW HAND PLANER AND JOINTER. 





With this issue we introduce a new advertiser to our readers, whose line 
of late improved wood-working machines has no superior for quality or 
variety. The Egan Co. have taken the initiative with reference to that very 
useful machine known to all wood-workers as the hand planer, which they have 
so improved to that degree of perfection that it now has the highest efficiency 
yet attained in this class of machines. We give a representation of this new 
hand planer, and a description as follows: 

This new hand planer and jointer has special advantages not usually found 
on machines of this class, and which will recommend it to practical wood- 
workers as being the most convenient machine made, doing a great variety of 
work, such as making glue joints (either concave or convex) planing out of 
wind, cornering, chamfering, beading, grooving, gaining rabbeting and a gen- 
eral run of work, The column is one complete casting, cored out, using the 
inside for atool box. The top is planed perfectly true, giving a solid and 
reliable foundation for the incline plate to work on. The journal boxes for 
the cylinder are also part of the main column, insuring a steady running head. 
The tables are over seven feet long, planed perfectly true, having a rabetting 
table connected which supports the stock, either for cutting across or with the 
grain of the wood, using the long, straight knives for this purpose, thereby 
saving time and money. The cylinder is made of solid hammered steel. 
Two sides are made plain, to receive the long knives, and the other two sides 
slotted, for putting on beading, molding and any other shape of knife to suit 
the work to be done. This is a very convenient arrangement. The patent 
bevel fence is very simple in construction. One clamp, operated by a single 
screw, will hold the same to any desired angle. The face is planed perfectly 
true, and suitable provision is made for using the fence at any point across the 
table. The new arrangement for raising and lowering each table, independent 
of each other, is verycomplete. The tables can be raised or lowered the fullest 
extreme, instantly, to give access to the knives, or they can be adjusted the 
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government officials at St. Mary’s Falls Canal. This record shows that there 
was carried through the canal bound down, in 1879, 451,000 barrels of flour, 
and last year, 2,228,707 ; ten years ago, 2,603,666 bushels of wheat, and last year, 
16,231,854 bushels; other cereals ten years ago, 951,496, and last year, 2,133,245; 
ore in 1879, 540,075 tons, and last year, 4,095,855 tons; lumber ten years ago, 
35,000,000 feet, last year, 315,000,000 feet. This, reduced to gross tons, makes 
an aggregate of 779,328 tons of downward bound freight through the “ Soo” 
in 1879, and 5,657,158 tons in 1889. It is fair to assume, and statistics from 
Chicago and Milwaukee go to show the correctness of the assumption, that the 
grain business of Lake Michigan has doubled in the past ten years, while the 
iron ore shipments from Escanaba have increased in the same proportion as 
those from Lake Superior ports. 

Assuming that the capacity in 1879 of 8,000,000 tons is accurate, and that 10 
per cent. of it, or 800,000 tons, came from Lake Superior, it would indicate 
that the other ports furnished 7,200,000 tons of business in that year. Suppos- 
ing that there had been no increase in the freighting business in the past ten 
years outside of Lake Superior, this amount added to the business through 
the “Soo,” of last year—nearly 6,000,000 tons—would be nearly sufficient to 
furnish employment for all the present tonnage capacity, both sail and steam, 
viz.: about 14,000,000. But, as said before, the grain and ore shipments from 
Lake Michigan have largely increased during that period. Take this in con- 
nection with the fact that a considerable percentage of this 14,c00,000 carrying 
capacity is engaged in the lumber trade of Lakes Huron and Superior, and it 
can be seen that, unless these figures are absolutely wrong, instead of the 
prospect being a plethora of tonnage, there will actually be a scarcity. This, 
too, nothwithstanding the fact that there is now under contract some 50,000 or 
60,000 tons carrying capacity. It is maintained by some of the best anthori- 
ties that the contemplated additional output of ore alone from Two Harbors 
Ashland, Marquette, Escanaba and Gladstone will more than take care of this 
additional tonnage. The stiffening of rates and the contracts that have thus 
far been made indicate that both shippers and carriers are of the opinion that 
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HAND PLANER AND JOINTER. 


smallest fractional part of an inch to suit the work, all of which is accom- 
plished by the two levers placed convenient to the operator. For further 
information and prices on this and other wood-working tools, address the 
Egan Co., Nos. 251 to 271 W. Front street, Cincinnati, O., U. S. A. 





IS THERE AN OVER-PRODUCTION OF LAKE SHIPPING ? 





Discussing the above subject, the Detroit Free Press, of recent date, says: 

The /ree Press has taken the pains to compile a comparative statement of 
the number and tonnage (gross) of steam vessels, schooners and barges (of 
200 tons and upwards) engaged in the freighting trade of the lakes for the 
year 1879 and the year just passed. Here they are: 

In 1879 the number of steam vessels in operation was 687; their total ton- 
nage was 186,062 and their average tonnage 271. In 1889 there were 859 steam 
craft in commission, with a total tonnage of 523,599 and an average of 610. 

In 1879 there were 1,560 steamers and barges in commission, with a total 
tonnage of 338,405 and an average of 217. In 1889 this number was decreased 
to 1,079, the total tonnage had decreased to 290,971, and the average tonnage 
had increased to 278. 

In order to ascertain the carrying capacity of this fleet in the season 
of 1879, ten per cent. is added tothe gross tonnage of steam vessels, which 
will give what the steamer will actually carry ona draft of fifteen feet of 
water. For sail vessels and barges, 75 percent. The number of round trips 
of the steamers is placed at fifteen in the Lake Superior trade, and of the 
schooners and barges at eight, and calculation is made that two-thirds of the 
up-trips were with cargo and one-third light, which is a fair average. This 
gives the carrying capacity for the season of 1879 as nearly 8,000,000 tons. 

Using the same figures as a basis of computation for the season of 1889, 
except that the schooners and barges are given ten trips, because more of 
them towed and thus made faster time than they did ten years ago, the result 
is nearly 14,000,000, an increase of only 6,000,000 gross tons in the carrying 
capacity of the lake marine in the past ten years. 

Now what has been the growth of the business? That on Lake Superior 
is taken for an illustration, because it is exact, the record being kept by 








NEW POST HANGER. 


there will be a scarcity of tonnage the coming season, and probably for several 
seasons to come. 





A NEW POST HANGER. 





The accompanying cut shows a new line of post hangers, made by Samuel 
C. Tatum & Co., of Cincinnati, whose “Boss” drop hanger we recently illus- 
trated. Their post hanger embodies the peculiar features described in con- 
nection with the drop hanger, having the very convenient form of drip cup, 
which lifts free from the hanger without spilling the oil; has also the close 
fitting adjusting screws, and the new boxes, so constructed that the oil will 
not be thrown out by the revolutions of the shaft, etc. The post hangers, as 
may be seen, are also provided with two lugs on the back, central with the 
bolt holes, which relieve any excessive strain on the bolts, but are easily 
removed, if desired, in the case of fastening to an iron support. 





Welding Tool Steel. 

In welding tool steel, workmen use a bright yellow heat, and melted and 
pulverized borax as flux. For ingot iron, some prefer fluxing with sand, a 
temperature between redness and whiteness, a quick fire and quick work. 
The steam hammer gives much better welds than the hand hammer. The 
Steel Co. of Scotland recommends a bright yellow heat; if any flux, three 
parts of sand to one of common salt, moistened; a V-weld, which, with the 
neighboring parts, is to be lightly hammered during and after welding; and 
ulphurless coal.—[F xchange. 





A VERY useful invention, tending to lessen the possibility of accidents in 
factories, is now being extensively adopted in England. The breaking of a 
glass, which is adjusted against every wall of every room in the mill, will at 
once stop the engine, an electric current being established between the room 
and the throttle valve of the engine, shutting off steam in an instant. By 
this means the engine was stopped at one of the mills recently in a few 
seconds; and a young girl whose clothes had become entangled in an upright 
shaft was released uninjured. 
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FOREIGN COMMENT. 





Rise in Scrap Steel. 

A great advance is taking place in the prices of steel and iron scrap bought 
in Staffordshire. Ironmasters describe the advances on some descriptions as 
almost fabulous. Steel plate crop ends have doubled in price, being now £6 
10 s., and supplies are very short. Steel sheet shearings have advanced to £3 
13s, an increase of £1 118, Cast iron machinery scrap has risen to £3 Ios. 
Lancashire bale hoops have advanced to £3 15 s. an increase of £1 15 s.—[{Iron 
and Steel Trades Journal. 





Bridge the Bosphorus. 

We learn that a French engineering company have formed a project for 
constructing a huge bridge across the Bosphorus. The channel between the 
shores of Europe and Asia, which connects the sea of Marmora with the 
Euxine, is 872 yards broad, and it is proposed that the bridge to span it should 
be of one arch only. In these days of huge bridges, this should not offer very 
serious difficulties from an engineering point of view, if the financial ones 
can be got over.—[Iron and Steel Trades Journal. 





British Railways. 

There are 20,000 miles of railway lines in the United Kingdom, constructed 
at a cost of £900,000,000 sterling, which enormous outlay of capital produces 
annually a gross income of £70,000,000. The proportion of these great 
annual receipts due to the payments for the carriage of some 300,000,000 tons 
of goods is £38,000,000 sterling, while half a million wagons are in use by the 
railway companies for the conveyance of merchandise, which general 
expression includes live stock, minerals and miscellaneous goods of all kinds. 





A Big Engineering Work. 

One of the great feats of the railway engineering of the time is being 
performed unnoticed in Northern Queensland. A line is being constructed 
from Cairns to the tin mines of Herbertstown, which, in mountaineering diffi- 
culties, may be compared with some of the most arduous undertakings in 
other parts of the world. It is costing £40,000 to £50,000 a mile, and at this 
time reaches to 4,000 feet above the sea. A whole range of mountains has to 
be crossed, and the trains will pass by perilous precipices and yawning chasms 





The Silesian lron Trade. 

The Breslauer Zeitung,in a leading article, speaks of the unusual pros- 
perity of the Silesian iron trade, and states that there is a dearth of ore, while 
the stocks of pig iron have almost disappeared, and founders and malleable 
works are eager to secure supplies at full and paying rates up to the end of 
1890. The writer expresses regret at the prohibition to admit Galician and 
other foreign workmen into the mines, thereby preventing a full supply of 
minerals, and he further alludes to the fact that the great prosperity at home 
induces Silesian manufacturers to neglect the Russian trade, which this Win- 
ter and next Spring must, therefore, undoubtedly fall into the hands of 
Belgian and English competitors, and this after all the exertion made in the 
dull period, now past, to secure the important export trade to that country, 





Mechanical Stoking and Hand Stoking Compared. 

Economy in the use of fuel for the generation of steam is so important an 
industrial matter that no one can afford to be indifferent to the attention now 
being bestowed upon it. In this connection a long series of experiments in 
the firing of boilers has recently been carried on at the Wingate colliery, the 
results of which are most interesting. The object of these trials was to estab- 
lish the relative value of mechanical stoking and of hand firing, and one of the 
results quoted is annual saving per boiler per annum, where small coal is used, 
with the mechanical stoker, of £82 14s. 9d. If, however, the hand-firing with 
small coal is compared with the mechanical firing with “duff” coal, the sav- 
ing is much greater, amounting to £170 10s. 1d. per annum. The increase of 
duty obtained from a boiler by the use of the mechanical stokers is 33.3 per 
ceut., of which 20 per cent. is due to the movable bars.—[Engineering. 


No More Railroad Building in China at Present. 

Railroad construction has ceased in China for the present. From accounts 
received from China, it seems that the Conservative party has taken advantage 
of the accidental destruction of the Temple of Heaven by fire, started by light- 
ning, to excite the superstition of the Emperor and chief councilors, and that 
this accidental fire has been interpreted as a visitation of divine vengeance, 
consequent upon the imperial order sanctioning the building of railroads. 
The superstition inherent in the Chinese character has thus been used 
shrewdly by the conservative leaders to further their purposes. The sanction 
for the construction of the railroad, it appears, has not yet been formally 
revoked, but the whole question is, for the present, in abeyance. The pro- 
gressive party, headed by the Viceroy Li, may be relied upon, however, to make 
every possible effort to secure the construction of the railroad; but for the 
present it is very doubtful whether they will be able to do anything. The 
latest country to enter the field as a builder of railroads is Siam. Heretofore 
there have been no steam railroads in that country, and the only line of any 
description has been a street tramway in the city of Bangkok. 





Asiatic Implements. 

One more illustration of the stage of advancement which has been 
reac hed by the mechanical geniuses of Amasia 1 will borrow from a cutler’s 
Shop. Remember, it is the best work of men who are in the full heat of the 
struggle for life, that we are noting, These cutlers have to compete in the 
streets of their city with the work of the men of Sheffield. And this is the 













































































device that they have been able to originate as the climax of ingenious 
machinery for the sharpening of knives. They havea grindstone mounted on 
an axle fixed upon the platform of the little stall where they do their work. 
A rope is passed three or four times around the axle of the grindstone, and 
out in the middle of the narrow street, in front of the cutler’s shop, stands a 
man with one end of the rope in each hand, gravely pulling away. When he 
pulls the right hand, the grindstone revolves towards him; when he pulls the 
left hand, it revolves from him. By the grindstone squats the knife grinder, 
cross-legged, obliged to turn the knife over every moment, as the stone 
changes its course of revolution. There is something pathetic in the spec- 
tacle of these men, who have wrestled with the problem of changing a recip- 
rocating motion to a rotary one; have wrestled, doubtless, as valiantly as 
Edison with his mighty problems of electro-dynamics, and then have given up 
the problem as insoluble, like the problem of the flying machine, and have 
settled down to such devices as the most favorable basis on which they contest 
their market with the aggressive Europeans.—[New York Tribune. 





Trials of Armor Plates in Holland. 

The Government recently made competitive trials of compound armor 
plates for the new war vessels now being built in the Netherlands. Four 
plates were sent in, two by English and two by French firms, measuring 2.74 
m. by 2.14 m. and 28 cm. thick, and weighing about 12.5 tons. Placed side by 
side, with a double backing of 60 cm., consisting of horizontal and vertical 
teak balks, and a back-plate of 3 in., they formed a target which was held up 
by heavy timbers. The whole was arranged on the deck of an old wooden 
gunboat. Each firm had used its own number and diameter of bolts to fix the 
armor to the backing. The French system distinguishes itself by its great 
number of light armor bolts. Three shots were to be fired on each plate, 27.5 
in. apart. The projectiles were 28 cm. diameter and weighed 250 kg., and were 
fired at a distance of 8om., but the firing charge was adjusted so as to make the 
striking velocity the same, viz.: as if the shot was fired at a distance of 1,600 
m., with a full charge. The French plates of Hauts Fourneaux St. Chamond 
and of Marrel Freres were entirely broken up at the first two shots, so that 
the third shot was not fired at all. The English plates, from Messrs. Brown 
and Messrs. Cammell stood the trials better. The Cammell plate (Wilson’s 
patent) was quite perforated by the three shots, and lost a considerable part of 
its steel facing. Brown’s plate proved to be the best; two of the projectiles 
broke up entirely, but the third shot pierced the plate. All the plates, except 
Cammell’s were cracked over the full breadth. The results of these trials 
show the resistance to perforation of steel to be 30 per cent. more than that of 
wrought iron, whilst formerly the tests only gave 10 per cent. This may be 
ascribed to the fact that the target, being placed on a vessel and not on shore, 
gave way to the shots. 





The Statistics of the Scotch Iron Trade. 

We published in our last issue the annual returns of the Scottish iron 
trade, as compiled by the Scottish Iron-masters’ Association. The returns are 
the most favorable that have been issued for many years past, and they con- 
firm to a remarkable extent the oft-repeated assertion that the iron trade is at 
present as sound, if not sounder, than it has ever been before. Though the 
production shows a falling off of nearly 29,000 tons as compared with that of 
1888, and that, too, in spite of the fact that 11 additional furnaces were in blast, 
yet the returns under the heads of consumption, exports and reduction of 
stock far more than counterbalance the decline in the production. It is, how- 
ever, exceedingly probable that this decline is much more nominal than real, 
and that the real explanation is to be found in the fact that some of the fur- 
naces that were formerly producing common pig are now turning out hema- 
tite, the production of which is more profitable for the makers than the cruder 
material would be. The total production was 999,928 tons, and though, as we 
have said, it fell short of the previous year, by about 29,000 tons, yet, as com- 
pared with 1887, there has been an increase of nearly 67,000 tons. The con- 
sumption for the year amounted in all to 762,285 tons, being the largest con- 
sumption yet reached, and an advance on the previous year of no less than 
173,636 tons. Of this enormous quantity the foundries took 155,896 tons, and 
the malleable iron and steel works 576,389 tons. Again, if we turn to the ship- 
ments we find an increase of 22,504 tons, but of this quantity only 6,000 tons 
were sent abroad, the remainder being sent coastwise for consumption in 
England. As regards stocks, their position is probably the best feature in the 
returns inasmuch as the reduction during the year clears off nearly one-half of 
the increase to the public stocks during the four preceding years. The total 
reduction was 208,593 tons—namely 87,445 tons from Messrs. Connal’s stores, 
and 121,148 tons from those in the makers’ hands. It is remarkable that the 
largest withdrawals occurred in November, when the “boom” was at its 
height; but though speculation was, of course, a determining factor in the 
result—especially the action of the Cleveland operators, who helped to drive 
the price of the local article beyond the level of the Scotch—yet the collapse 
would have been as sudden as the rise if the condition of the iron trade had 
been less sound at bottom. Fortunately, the decline that subsequently occur- 
red in values was of a gradual character, and the trade was spared the spec- 
tacle of an even imaginary panic. The past year has seen Scotch iron at its 
highest price since 1880, when it reached £3 13s. 6d., but it should be remem- 
bered that in that year the public stocks amounted to only 495,850 tons, 
whereas in the early part of the past year they reached a total of nearly one 
million and a quarter tons. The highest price last year was 64s. 10'4d., being 
20s. 94d. over the highest quotation of 1888, and 5s. 9d. over the lowest in the 
same year. Another feature in the statistics worthy of attention is the great 
decline in the quantity of English iron sent into Scotland, the amount in 1888 
having been 427,000 tons as contrasted with 271,161 tons last year. The statis- 
tics are altogether of an exceedingly favorable character, and it is to be hoped 
that those for the present year will, when the time comes, show an improve- 
ment upon the present returns.—[Iron & Coal Trades Review. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

B. W. Walker will build a machine shop at Milledgeville, Ga. 

The Detroit Steel & Spring Works, Detroit, Mich., has filed articles of 
association ; capital $246,153. 

A. H. Anthony has just started a new machine shop at Jewett City, Conn., 
and will build light machinery and tools. 

The Traverse City Manufacturing Co. is the title of a new concern to 
operate a machine shop and foundry, at Traverse City, Mich. 

The American Heating Co. has been organized at Beloit, Wis., to manu- 
facture a hot water heating apparatus patented by G. A. Houston. 

The Thomas Manufacturing Co. has been incorporated at Little Rock, 
Ark., to conduct a general foundry and machine works; capital stock, $100,000. 

W. C. Pendleton has leased the foundry and machinery of James Reed & 
Sons, Warren, O., and will make a specialty of light castings.—[Chronicle. 

Washington, Pa, isto have a new industry. The Tyler Tube Works, of 
Boston, will be removed to that place, and a stock company organized with a 
capital stock of $200,000. 

A charter has been granted in Pennsylvania to the Pittston Car Wheel Co., 
with a capital of $20,000. The directors are J. W. Mosier, J. K. Sax, W. Griffith, 
E. G. Mercur, of Pittston, and L. B. Hilliard, of Wilkesbarre. 

The American Flush Door Co. is the name of a company incorporated in 
Indiana last week. H.R. Duval, of New York City is president; J. L. Wagner, 
of Terre Haute, vice-president, and Charles Lewis, of Indianapolis, secretary 
and treasurer. 

The Clinch Valley Coal & Iron Co. have decided to erect a muck bar and 
rolling mill and wrought iron pipe works, at Richlands, Va., a new town which 
is being laid out on the Clinch Valley extension of the Norfolk & Western 
R. R.—[Herald, Roanoke, Va. 

Jos. D. Weeks, of Pittsburgh, Pa., is interested in a large iron and steel 
plant to be located at Iron Gate, Va., which will manufacture merchant iron and 
steel, steel plate, cotton hoop iron and other iron and steel commodities. 
About 600 men will be employed.—[Dispatch, Pittsburgh. 

Another new enterprise at Springfield, O., is the making of steel castings, 
of which W. J. Maxwell, formerly superintendent of the Whitely Steel Co.’s 
works, and Geo. H. Vincent, of Syracuse, N. Y., are the proprietors. It is the 
intention of the firm to use the crucible process at present.—[Repository. 

The Pittsburgh Dispatch says that F. N. Hoffstot, James M. Bailey, James 
W. Friend, Frank H. Zimmers and C. C. Morrow, of Pittsburgh, Pa., will apply 
for a charter for the Union Foundry & Machine Co. It is expected the plant 
will be in operation by April 1, and will run exclusively on heavy machine 
mold gearing. It will be the third of its kind in existence. 

The Connellsville (Pa.) Courier states that Dr. J. J. Mullen, of Dunbar, Pa., 
is organizing a stock company to erect extensive steel works at that place. 
Nearly all the capital stock has been subscribed. Among the stockholders are 
Sidney Patterson, Thomas Ryder, Henry Smith and Barney Neelan, of Dunbar, 
and George H. Smith & Son, of Leechburg. The plant will employ about 2,000 
men. 

The following two incorporations seem confusing: Lakeside Nail Co., of 
Chicago ; to manufacture iron and steel products; capital stock, $40,000; incor- 
porators, W. Dyer, S.C. Gibbs and A. A. Mason.—The Lakeside Nail Co. has 
been organized by Messrs. H. O. Bonnell, W. Scott Bonnell, James L. Botsford 
Richard Brown, C. D. Arms, Frank P. Wick and T. F. Woodman, well known 
iron manufacturers at Youngstown, O., and George S. Griscom, of Pittsburgh, 
and have leased the large nail factory of the Chicago Steel Manufacturing Co., 
at Hammond, Ind., and will commence at once the manufacture of cut steel 
nails. 

New Illinois incorporations: Munger-Colton Manufacturing Co., at Chi- 
cago, to manufacture hardware specialties; capital stock, $20,000; incorpo- 
rators, B. L. Munger, C. L. Munger, G. A. Colton.—Peoria Metal Spinning Co., 
at Peoria, to deal in railway signals and to stamp and die drawings upon 
metals; capital stock, $50,000; incorporators, C. W. Robinson, J. C. Babb and 
J. H. Bevington.—Art Metal Co., to manufacture articles from iron and other 
metals ; capital stock, $50,000; incorporators, E. T. Harris, A. B. Camp, Grant 
Newell.—The Massasoit Machine Co., to manufacture specialties in iron, die 
sinking, etc.; incorporators, Nathan Everett, Frederick Davis and others.— 
Bunker Hill Nail Co., Bunker Hill; to manufacture nails and nail machinery ; 
capital $5,000; incorporators, P. C. Higgins, W. N. Budd and J. T. Cummings. 
—Warren Manufacturing Co., Centralia; to manufacture a patent wrench; 
capital, $20,000; incorporators. Thomas Warren, O. V. Parkinson and A. H. 
Rainey. 





Enlargements, Additions, Removals, Etc.:— 

The Rogers Foundry Co., at Bellville, Ill., expect to increase their capital 
stock from $25,000 to $75,000. 

The Duquesne (Pa.) Tube Works has commenced the construction of 
another welding furnace at their plant. 

The Michigan Saw Co., East Saginaw, Mich., will build new works, and fit 
up with the most modern machinery. 

It is stated that Oliver Bros. & Phillips, of Pittsburgh, Pa., will add a new 
department to their Allegheny mill for the manufacture of railroad rolling 
stock supplies. 

The Richmond Galvanized Iron Cornice Co., of Richmond, Va., reported in 
last issue as incorporated, has purchased the Richmond Galvanized Iron Works 
and expects to enlarge the same. 

The W. & A. Fletcher Co., of New York City, builders of marine engines, 
etc., are erecting new shops at the foot of 14th street, Hoboken, N. J. It is 
expected that they will be completed in May. 

It is stated that the Grinnell Agricultural Co. of Grinnell, Ia, one of the 
largest manufacturing concerns in the West, will purchase a tract of land near 





Washington Heights, Chicago, to which it will remove its plant during the 
year. Work will be commenced in the Spring. 

Spang, Chalfant & Co. Pittsburgh, Pa., have commenced the erection of a 
new blast furnace. It will be 75 feet high, will have a 17-foot bosh, three hot- 
blast stoves of a new design, and will cost about $200,000. 

It is understood that the Norton Iron Works, of Ashland, Ky., and the 
Kelly Nail Co., of Ironton, O., will bond their present plants, and will unite in 
building a steel plant on the Ohio river, opposite Ashland, Ky. 

Messrs. Hammond & Son, Pittsburgh, Pa., having sold their property (the 
Pennsylvania Forge), are now looking for a new location on which to erect 
new works, which will consist of twenty-four puddling furnaces. 

The Passaic Rolling Mill Co., of New York City, has completed its new 
open-hearth plant, which consists of two 20-ton furnaces, with blooming-mil] 
and all modern appliances, thus doubling the capacity of its work. 

Stephen E. Cleaves & Son, proprietors of the Portage Lake Foundry & 
Machine Works, at Houghton, Mich., says the Mining Gazette, are making 
very extensive improvements, and, when completed, will undoubtedly have 
one of the largest and best arranged foundries in the Northwest. The foundry 
will be 60x150 feet, and machine shop 4ox120 feet. They will be equipped 
with al] modern improvements. 


Big Furnace Records :— 

On the night of the 8th inst. No.1 turn at the Edgar Thomson Steel 
Works, of Carnegie Bros. & Co., Limited, at Braddock, Pa., turned out 2,525 
rails in eight hours. This is the largest output on record in the same length 
of time, the next highest being 2,228 rails —({Iron Age. 

Minneapolis charcoal iron furnace, of the York Iron Co., at Black River 
Falls P. O., Wis., made a very good run in 1889. The number of days in blast 
was 249%, and the amount of iron turned out in that time was 17,017 tons. 
The daily average for the year was 68 2-10 tons.—[American Manufacturer. 

Two furnaces, with working hearths 7x18 feet, designed by the Alex. 
Laughlin Co., of Cleveland, for the Joliet works of the Illinois Steel Co., 
heated all the steel necessary to produce 204,240 pounds of No. 5 wire rods in 
one turn. Eleven consecutive turns averaged 182,000 pounds each turn, and 
one week’s work was 940 gross tons. Another furnace, witha hearth 7x14 feet, 
built by the same firm for Lake Erie Iron Works, Cleveland, has, for the past 
six months, actually averaged over 50,000 pounds finished iron for every 
single turn, some of the best turns being over 60,000 pounds, while, when the 
smaller sizes, such as 44-inch round, are rolled, a production of 42,000 pounds 
of finished iron can be made with ease.—{Iron Age. 





Fires and Accidents:— 

Warren, O.—A_ small fire occurred in the Paige Tube Co.’s works January 
24, doing but little damage. 

Kansas City, Mo.—The Industrial Iron Works were totally destroyed 
by fire January 19; loss, $50,000. 

Ocean City, N. J.—J. C. Lake & Co.’s foundry was burned January 25, by 
burning grass; loss not known. 

Urbana, Ill.—Wright & Louis foundry was burned January 12; loss, 
$40,000 ; fully covered by insurance. 

St. Louis, Mo.—The works of Freeman Wire & Iron Co. were destroyed 
by fire January 23; loss, $100,000; insurance, $60,000. 





General Industrial Notes:— 

G. & H. Barnett, the Black Diamond File Works, Philadelphia, Pa., have 
issued a neat packet tablet and calendar combined. It has a ceiluloid cover, 
and is a tasty souvenir. 

An item appeared in last week’s /ron Trade Review credited to the 
Duluth Hera/d, by mistake, which stated that the Northern Pacific Railroad 
car shops were to remove to West Duluth. They will not remove. 

The Clauss Shear Co., Fremont, O., whose works were destroyed, as stated 
last week, write that they have decided to rebuild the works at once, and work 
on them will be pushed rapidly. The capacity of the new works will be 
doubled, and the facilities for filling orders greatly increased. They expect to 
be filling orders again in April. 

The Westinghouse Machine Co., of Pittsburgh, has received an order, 
through its agency at Copenhagen, Denmark, for one of its now famous Auto- 
matic compound engines. The size selected is 14 & 24x14, and it will be used 
at Kopparbergs Bergslaget, at Falur, near Stockholm, Sweden. Large num- 
bers of these engines are now being shipped to foreign countries. 

The latest product of the paper industry is a paper tool handle, light and 
apparently strong and durable. There can be no bursting or chipping in use, 
and the hand is insured against possible injury from slivers, as in the case of 
wooden handles. The bore of ;;’" may be increased to 3’ without the least 
injury to the handle. These new paper tool handles are made on a large scale 
by Gustave Muhle, paper goods manufacturer, in Dresden, Saxony. 





A Monument to John Ericsson. 

Congress should, according to our way of thinking, acknowledge the 
merits of our great countryman, John Ericsson, and his services to his adopted 
country, by erecting a marble statue to him among the statues of the country’s 
great men which decorate the minor rotunda in the United States capitol. 
That John Ericsson is deserving of this honor is a fact indirectly admitted by 
Congress, inasmuch as that body has purchased for the capitol the painting 
which represents the encounter between the Monitor and the Merrimac. Why, 
then, not take the full step and award to the creator of that work of genius, 
which dissipated so many fond hopes of the rebels,—award to him that honor 
which by right belongs to him? Why not repay, by the erection of a valuable 
statue, at least a part of that debt, on which, according to reports, not even the 
interest was paid, by the government, during the lifetime of the deceased.— 
(Chicago Hemlamdet. 
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a KING PERFOR ATING ice i 


PERFORATED METALS of 95<cn'7" we HARRINGTINS KING 20022 


a ma | 


Centrifugal, Rotary and Piston Power Pumps, and 
House Pumps. 
OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


aa Send for Illustrated Catalogue 


RUMSEY & COMPANY, cumitep.) 


New York City Office: 16 Dey Street. Factories: Seneca Falls, N, Y. 


eWELLS LiGhT 


A_B WALLWORK & WELLS’ PATENTS. 
3,000 Now in 3,000 Now in Use. _ 


POWERFUL, PORTABLE and SELF-CONTAINED. 


ell no outside motive power to run, is simple in construction. 


Pe The Only Perfect Large Artificial Light in Use. 
“aaewe KEEGAN & MALPIN, wseercex 


ORICINATORS 


— or — 


Time & Labor Saving 
MACHINES 


—— TO -<—- 


Reduce Cost 


— or — 


































Nos. 1 & 2 Planer and Smoothers. Variety Saw. Improved Saw Bench—Six Sizes. Manufacture. 


18 and 24 inches wide. 


THE BHBGCAN Com y, 


NOS. 251 TO 271 WEST FRONT ST., CINCINNATI, OHIO, U. S. A. 


Builders of the Largest = 
Line of Late Improved . 


Double End Wood Lathe. ; 
16, 18, 20 and 24-inch Swing, with floor stand. Send for Catalogue and Prices. All Machines Tested and Tried before Shipping. 





Hoisting Engines | Keep a Record of Your Insurance 


OF ALL SIZES. 











| By ordering one of our Improved 


HERE TS YOUR CHANCE. 


Can any one make better club rates than the following ? 


Address, 


JOHN F. BYERS, 








7 . ‘ 
Per Veer Expiration Registers 
| Li 
Scribner's, Monthly, with IRON TRADE REVIEW, $4.50 RAVENNA, 0. 
Century, 4“ “ 4“ “6 “6 5 50 
Cosmopolitan “ “ “ “ “ 3.50 | Blanks for all the essential points of each 
: K Th policy 
St. Nicholas, “ = . ay * 4 50 | 
4 . 
} é k 4 "s > “ “ “ “ “ce : = . 
rank Leslie’s Popular, 4.50 | = ONLY 50 CENTS (Postage paid). 
rank Leslie’s Budget of Wit, = a a “ a 4.00 | 
rank Leslie’s Pleasant Hours, " Pe a a a 3 50 | Will last for years. Sample leaves sent on 
Life Weekl , application. Address 
mae, eekly, : e " 2 575 | 
lexas Siftings, - ‘a wi a 3.00 | on MACHINE WORKS Pave : 
oe er averras = The Cleveland Printing & Publishing Co., 
bs INDIANA 


» MACHINERY. 
**WRITE FOR DESCRIPTI 1ACE INERY CLEVELAND, 0. 





Send your subscriptions to the FF ad 1 F BUILDERS OF 


; WOOD WORKING Cor, Wood and St. Clair Sts., 
CLEVELAND PRINTING & PUBLISHING CO., Cleveland, Ohio, 
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THE STEEL RAIL MARKET. 

Two of theJrail mills in Eastern 
Pennsylvania have marked up their 
price for rails to $36, at the mill, but 
others are still selling at $35, at the 
mill, or its equivalent at least, to one 
of them, $35.75, at tidewater. Sales 
during the week have not been large, 
aggregating about 10,cootons. It is 
reported that there are some round 
lots in the market, so that it really 
appears that sellers during the pro- 
longed spell of inactivity have been 
able to hold out better than buyers. 
The Board of Control report for the 
1st of January shows that up to that 
date the total sales of rails by the 
mills in the association, for delivery 
in 1890, aggregated 746,895 gross tons. 
It is the impression, however, that the 
sales really have been considerably 
larger, one authority insisting that 
they cannot be far from _ 1,000,000 
gross tons, the allotment being 1,060,- 
ooo tons. The different mills sold 
and shipped during 1889, the follow- 
ing quantities of steel rails, of 50 Ibs. 
per yard and upward, as reported to 
the Board of Control. We have added 
the figures for 1888 by way of 
comparison : 
STEEL RAILS SOLD AND SHIPPED, FIFTY 

POUNDS AND UPWARD, FOR 
1888 AND 1889. 














1888 1889. 
Gross Gross 
tons. tons. 
BEGEER CHICK BO... <iee -cdéccecrsss 161,945 
RNIN foncdudteis sci cesenesieesciergse 126,016 
Joliet 114,675 
TiO1S BLC]) CO, 00. .cescesccsovere 402,636 401,795 
Carnegie Bros. &Co ............ 138,946 267,461 
Scranton Steel Co................. 136,029 155,514 
Lackaw’na Coal & Iron Co. 128,310 139,141 
Bethlehem Iron Co............... 85,448 121,262 
Pennsylvania Steel Co........ 121,960 103,931 
SEED BOT COs occ s ececesceceee 82,363 64,947 
Cleveland Rolling Mill Co... 29,240 14,807 
Troy Steel & Iron Co......... 25,110 2,280 
Western Steel Co................. 39,168 <manegits 
-Worcester Steel Co............... SOR. von 
Springfield Iron Co.............. Ie. asecausied 








MO ss ccsccpareceanieivencs 1,200,184 1,271,438 

It will be understood that these 
totals in both years do not include 
light rails, of which some of the mills 
make considerabe quantities, while 
others make none. It should be 
stated, too, that for the year 1889, the 
Allegheny Bessemer Steel Co., at 
Pittsburgh, is not included. They 
probably added about 75,000 tons to 
the make. The figures are interest- 
ing, as showing how the trade has 
narrowed down practically to three 
groups of mills—the Chicago mills, 
now under one management; the 
Carnegie, Allegheny and Cambria, in 
Western Pennsylvania, and the Scran- 
ton, Pennsylvania, Bethlehem and 
Lackawana, in Eastern Pennsylvania. 
It will be observed that the principal 
gains in 1889 have been made by Car- 
negie, Scranton and Bethlehem. 
[Iron Age. 





Large Casting of Swedish Steel. 

The Bofors Engineering Co., Swe- 
den, has just dispatched an unusually 
large steel casting to the Elsinore 
Shipbuilding Co., Denmark. It forms 
part of the keel and stern-post of a 
new ice breaking steamer, and meas- 
ures 35 ft. in length and 14 ft. in 
breadth. The state railroads were 
not able to convey it, soit hadto be 
brought to Otterbucken. and from 
there by water to Gothenburg. From 
this town it goes by rail to Helsing- 
borg, as none of the steamers from 
Gothenburg could receive 1t on deck. 
A similar casting has been ordered 
for another ice-breaking steamer. 





ADVERTISE in Zhe Jron Trade Re- 
view. 





To Those Looking 


—FOR— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines) HARD WOOJ) OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Radford (1 to be built in 1890), 
Salem, Graham and Max Meadows 
(1 at each point now under con- 
struction); Bristol (1 to be built 
in 1890); BAR IRON from the 
rolling mills at Roanoke and 
Lynchburg; COKE AND SEMI- 
BITUMINOUS. COAL from the 
Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, -FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 


Those seeking new fields for 
manufacturing establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 


.folk & Western Railroad, and the 


advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 


For further information as~ to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. CG. EDDY. 


Vice-President, 


ROANOKE, VA. 








The Improved “Luminator.” 


The cheapest and best artificial light in the world for 


Found- 


ries, Boiler Shops, Steel and Iron Works, Railway Docks and Wrecking 
Trains and all indoor and outdoor work where a large space is to be 


lighted. 


The only lamp that can be run either with compressed air or direct 


application of steam. 


The only lamp that can use Ohio Crude or Fuel Oil in its natural 
state and guaranteed to furnish a steady, soft and brilliant light, free from 
smoke and of 2,000 candle power, or sufficient to light an area of 175 feet, 
at a cost not to exceed 4 cents per hour. 

Readily set up, easily adjusted and perfectly safe. 

Responsible parties may have this lamp on trial for 15 days, and if not 


satisfied may return it to factory free of cost. 


tion this journal. 


Send for circular and men- 


WHEELOCK & CRICHTON, 


D. R. LEAN, Manufacturer, 


Pittsburgh, Pa. 


SOLE AGENTS, 


168 Washington St., Chicago, Ill. 





PARKER & MEIKLE, . 


Practical Steam Fitters and Plumbers. 


High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 
a Specialty. Jobbing promptly attended to. @@Telephone 2260. 


lls Water St. - 


CLEVELAND oO. 








Wire Straightening and 
Cutting Machine. 


. JOHN ADT & so ; EW BAves, 


Builders of Machinery for Hardware Manufacture. 


Automatic Wire Straightening and Cutting Machines, 


Butt Milling Machinery, Butt Drilling Machinery, 
Riveting Machines, Butt and Hinge Pin Ma- 
chinery, Drillizg and Countersinking 
Machines, Foot Presses. Etc. 





Indiana Machine Works, 


FORT WAYNE, IND., 
Builders of 


High Grade 


WOOD-WORKING MACHINERY | 


| Shifts Belt from Driving 


Of Modern Design. 





CLIPPER, PLANER, MATCHER AND MOULDER. 
Machinery for 
PLANING MILLS, 
SASH AND DOOR, 
FURNITURE FACTORIES, Etc. 


Also make a specialty of light Gray Iron 
Castings and Mill Supplies. 


Prices and Circulars Cheerfully Furnished. 





S\\\U NION 4442 
E LECTROTYPE= 
FOUNDRY. S~ 


TELEPHONE 2139 
ce te ee On nV Wo lo ol 


ATENTS & CO., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. YU. §& and Foreign 
Patents Procured. Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, Infringement 
and Title of Patent Send for 
pamphlet. 











WELLINGTON 


oT Belt Holder. 


Recent Improved. 
BETTER THAN LOOSE 
PULLEYS. 





Pulley. 

Belt stops when machine stops and lies slack 
until machine starts. Cuapie, cheap, easily 
operated. Sent on approval. Thousands in 
use. Address 


W.R. SANTLEY & CO., 


Wellington, O. 





FRANKLIN 


fe € 52 3 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above undry, ie uutvinw. 





Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. 


Presenting best methods and original rules 
for obtaining good, sound, clean csatings, and 
giving detailed description for making moulds 
requiring skill and experience. 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


CLEVELAND PRINTING AND PUBLISHING CO., 
CLEVELAND, OHIO. 
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“RELIABLE” STEEL PLATE CABINET GAS STOVES 


FOR COAL, WATER AND NATURAL GAS. 





EIGHTEEN SIZES. 


Burns less gas than any other. 


inest in the World. 


Beautiful finish; tile and nickel ornamentation. 
Perfect combustion and very economical. 


Ovens and broilers 174%4’’x15/’x12”. 
Ovens perfectly ventilated. Something new in gas stoves. 
Are ready to bake before others get warm. 


NY Bs : cA Notice our new attachment, a half low shelf for wash-boiler or other heavy 
at . vessels. 


if —— Ht ey, " Z; : 
- —_ ‘(be : 
| | we” 


Double burners on shelf. 





Our RELIABLE and NEW LYMAN 


GASOLINE STOVES 


ARE LEADERS. 


Natural, Coal, Water and Gasoline Gas Burners for repair purposes. 


Gasoline and Kerosene Torches, Gasoline Furnaces for plumbers’ and 
tinners’ use, Paint Burners, Gasoline Burners, etc. 


BaS°SEND FOR CATALOGUE.“@38 


THE SCHNEIDER & TRENKAMP CO., Cleveland, Ohio, 





JUSTICE’S 


“Reliance” Hydraulic Jacks. 





an 


10, 15, 20 and 30 Ton Capacity. 


Broad Base and Ground Lift. Lowered by 
thumb screw. _ Best in the market and 
do not easily get out of order. 


PHILIP S. JUSTICE & CO., 


PHILADELPHIA, PA, 





—— THE -——— 


Detroit - Sight-Feed 


LUBRICATORS. 


(Gates and Seibert pat’s) 
Are pronouncedthe best 
by more than 40,000 
Users. 

Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble rsons. 

“T would not take five 
times the cost of my 
Lubricator ifI could not 
get another,” is the 
statement often made 
by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A. 





Improved Wood-Working Machinery, 








A FULL LINE--LOW PRICES. 


| Planing, Matching, Molding, Tenoning, Mortising, Boring, Shaping, Carving, Etc. 
| Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
SEND FOR OUR CATALOGUE. 


JAMES P. WITHEROW . 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR, 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE-OF SOFT STEEL. 


Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plates, etc. Will contract to comptesety erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants asabove. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 











Don’t Breath Impure Air. 


THE BURY WINDOW VENTILATOR 
Admits fresh air without exposure to draught. 











I T I I I ——— 
\ Se ae Ga MR 

It is just the the thing for public and private 
offices, bed-rooms,school-rooms, sewing-rooms 
lecture-rooms, factories, etc. 

It purifies the air, preventing colds, head- 
aches and drowsiness. 

No water cure establishment, sanitarium 
or hospital should be without it. 

In the sick room it is invaluable. 

The outside air being admitted in so many 
sections is easily warmed before turning to 
descend to the floor, and is readily diffused. 

The effect is heightened by the action at cen- 
ter of window. 

A season’s trial of it will charm you and you 
will agree with all'who are familiar with it, 
that it is by far the simplest, best and cheap- 
est ventilator ever i tothe public and 
is within easy reach of all. 

Agents and canvassers wanted everywhere. 

For illustrated circular or information, ad- 


dress 
THEODORE BURY, 

















626 EucLid Ave., Cleveland, 0. 
* o es fF MRE TIE TN EMT 
= 4 2 | MANUFACTURERS OF 
ert: 
O:.5.E-' 
Mee iiss 
BB Seas 2 | 
— ae=unuo ~ | 
3) 225,95 | 
CESisses 
an aa 4 Ueto 
G © ftziee | 
BE-BQEcow 
ome EES 
et BF 
oh Tt bebdindal< fl 
S a « = 
on «2 O|S 
@W = ~ ay | 
t - 
s* < ° — 
ae 
Cy Investigate , 
- the merits of 
the 


RELIANCE SAFETY 
Water Columns. 

It pays to keep posted. Many 

of the largest corporations 

have found it profitable to 

discard the old appliances,and adopt 

these safe-guards. There is always 

economy in safety. Send for illus- 
trated price-list. RELIANCE GAUGE CO., 

827 Sheriff St., Cleveland, O. 
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Hartman’ $ a's Pte Inside Sliding Window Blind 


is the “most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 





ore cat 
ot Com 
The Only 


Blind that is 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 


blind tha 
gives entire 
satisfaction. < 





Thousands 
are in use. 
Send for illus- 





Agents wanted everywhere. 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, %%52 Ssi"o°* 
VICTOR COLLIAU, 


Sole Manufacturer 










OF THE 


mj improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS : 
287 Jefferson Ave. 
DETROIT, MICH. 


McMyler Manutacturing Co., 


180 COLUMBUS STREET, CLEVELAND, 0., 
Sole Manufacturers of the 


MceceMyler Patent 


REVOLVING 
STEAM: 


Derrick. 


vb Yo. Go. Also generalHoist- 


a wnewe, «ing and Convey- 
rate age *ing seiner, 


Ore & Coal Bu 
VELAND. G. ets & DumpCars. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files? Rasps, 


Equal to the Best English 
File. 


en a en ce ee 


aoihe 


CL a oe a TTT 


5) 








OLD FILES RE-COUT. 
All Kinds of Job Grinding. 
OFFICE & WORKS, 

48 COLUMBUS ST., 
CLEVELAND, O. 
C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 





2 

| Foot Lathe 

é Foot & Power Lathes, 

5 fh Drill Presses, Scroll- 

3 fl Saw Attachm’ts, Man- 
9 drels, Chucks, Twist 

aT Drills, Dogs, Calipers 





etc. Lat es on trial 
Lathes on payment. 
Send for catalogue of | Outfits for Amateurs or 
Artisans. Address L. SHEPARD, Agt., 

124 Kast Saced St., Cincinnati, O. 





Ss. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
prices. 


JAMES JENKS, 


Detroit, Mich. 











THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 


a. 
& 


- 
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= 
z 
= 








G. W. STOCKLY, President. 


1.5, 2 ee) hig i gee . KF. 
]. POTTER, Treasurer. WT. 


Supt. 
Ss. M. HAMILE. Jo = “aes Secretary. 


THE BRUSH ELECTRIC 60., 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, Erc. 


The Brush Light Still Still Leads the Field. 


No other System in the World equals ours i ours in Simplicity, Durability, Earn- 


SWI 
‘POSSONS, Ase Asst. A 





ing Capacity, Reliability. The Best is always the Cheapest. 
5,000 Brush Are — now in use. Self- 
aria Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. S. A. 
aa Agencies Everywhere. 


IRON CLAD PAINT CO. iron ciad Paintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Cage Bulid’g, 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

Y FURNISHED both Dry and 

Zw? Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


CLEVELAND, OHIO. 






Trade Mark Patented. 





Cuyahoga Manufacturing Co., 


BURGLAR ALARM DOOR KNOBS 


Burglar Window Alarme. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 


aa Agents Wanted. 





Grand Arcade, Cleveland, 0. 


THE - ARMSTRONC - PURIFIER, 


——WITH-—— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 





A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros.. 
SPRINGFIELD, OHIO. 





Bonnell’s Nubian 


IRON - ENAMELS. 


Fe The most complete line of Blacks for iron ever offered 
the trade. Put up in all sizes, from '%-pint can, with 
brush for home use, to 50-gallon barrels. Of all grades, 
from the cheapest dipping black to the finest bicycle 
enamel made, 


THE NUBIAN IRON ENAMEL CO., 


{Sangamon and Jackson 8ts., Chicago. 


BONNELUS 


nuBIAN, 
pam 














<  gag buy the best No. 1 band saw in th 
wo: 

fice will buy our new No. 2 40” band saw. 

185 will buy our new patent band re-saw 

ing machine. 

rd 100 will bu 
—s machine. 
ment included, and one saw. 

$125 our new No. 2 complete as above. 

For further particulars address 


STANDARD MFC. CO., 


110-120 Main St., Mt. Carmel, I11. 


the best No.1 automatic = 
Weatherboarding attac 





HEADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breac or being injured 
by barbed wire. Best in the 
market. Recent valuable 
improvements. Prices low. 

8 Factory extensive and relia- 
ble. Send for catalogue and 

rice list. 
Ww. BISHOP, Berea, O. 





The Goodrich Folding Bath Tub. 


Greatest Invention of the Age 


Complete in all requirements, is 
Self-Heating and Folding. 
When not in use occupies 
space on floor less than two 
feet square. Can be used 
in any ordinary bed-room. 
For full descri — circulars 
and prices ad 
Mich. Bath ‘Tub Co., 

Homer, Mich. 

























A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 
Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves aiaeet to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL“ 
RADIAL DRILLING MACHINE 


—= THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


oe PRICES 450. & UPWARD 
UNIVERSAL RADIAL DRILL C0 


Av! CINCINNA 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - ‘“ $5.00 up. 
High Lifting Injectors, * $6.00 up. 
Shafting, Hangers,- - ‘“* $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND, 0 


SPEER SENENAS NE oe 
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ase: SwaEET «zc CLARE CO... 


Marion. Ind. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Also manufacturers of Curry-Combs, Hardware and Saddlery 
sax Write for Price List and Catalogue. 





CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





McNEIL’S BALANCED 
Charging Barrow. 


AUTOMATIC DUMP. 





For Blast Furnaces, Gas Works, Etc. 


Cc. C. McNEIL, Akron, O. 


Send for Barrow Circular. 


H. N. HILL & CO. 
Iron and Steel. 


REPRESENTING 


LINDEN STEEL CO., L’t’d. Steel Plate 
Cold Condensed Shafting and Bar Steel o 
all kinds. 


COBB & DREW. Norway Iron Rivets. 

READING BOLT & NUT WORKS. Boiler 
Bridge and Ship Rivets. 

TYLER STEEL TUBE CO. Steel and Iron 
eo rae Tubes. Locomotive Tubes a spe- 
cialty. 


813 PERRY-PAYNE BUILDING, 
CLEVELAND, OHIO. 








PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Tas. PATTERSON, Sales Agent 





WE BUILD FIVE SIZES 


Universal Milling Machines, 


Nos. 0, 1, 2, 3 and 4. 


NOS. 1 AND 2 READY FOR IMMEDIATE 
DELIVERY. 


Give us a call and we can satisfy 
you. Send for Descriptive Circular 
on Universal Milling Machines. 


The Garvin Machine Co., 


Office and Works, Laight and Canal'sts., 
New York. 





VAN DUZEN’S 


STEAMJETPUMP 


For MILLS, FACTORIES, SHOPS, ETC. 
For Elevating and Conveying Liquids. 
ror Emptying Pits, Sinks, Cesspools, etc., 

and as a Fire Pump. 
10 Sizes. to $75. Every Pump warranted. 
Write for Descriptive Pump Circular et 


VAN DUZEN & TIFT, CINCINNATI, O. 





IRON AND STEEL 


PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $25 30; No. 1 Foundry, $20 30; No. 2 
Foundry, $19 30; No. 1 Gray Forge, red short, 
$18 80; No. 2 Gray Forge, neutral, $17 30; No. 
1 American Scotch, $2030; No. 2 American 
Scotch, $19 30. 


CHIcaGo (reported by Messrs. Rogers, Brown 
& Co.): Southern Coke No. 1. Foundry, $19 75 
20 75; Southern Coke No. 2 Foundry, $19 25 
20 25; Southern Coke No.3 Foundry, $18 75 
@19 75; Southern Coke Nor, Softeners, $19 25 
@20 75; Southern Coke No. 2, Softeners, $18 75 
19 75; Ohio Silveries No. 1, $19 25@20 25; 
hio Silveries No. 2, $ Ohio 


MARKETS. 


Tennessee Charcoal No. 1, $22 00@22 50; 
Tennessee Charcoal No. 2, $21 50@22 00; 
Southern Standard Car Wheel, $26 00@27 00; 


Tennessee Standard Car Wheel, $22 00@22 50 ; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 00o@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $23 00@25 00; Old Car 
Wheels, $00 o0@oo oo. 


CINCINNATI (reported by Rogers, Brown & 
Co.): Hot BLast Founpry—Ohio and South- 
ern Coke No. 1, $18 50@19 00 ; Ohio and Southern 
Coke No. 2, $18 00@18 50; Ohio and Southern 
Coke No. 3, $17 50@18 00; Ohio Soft Stone Coal 
No. 1, $18 50@19 00; Ohio Soft Stone Coal No. 2, 
$17 50@18 50; Hanging Rock Charcoal No. 1, 
$22 2300; Hanging Rock Charcoal No. 2, 
$21 2200; Tennessee and Alabamba Char- 
coal No. 1, $19 50@20 00; Tennessee and Ala- 
bama Charcoal No. 2, $1850@1900. FoRGE— 
Strong Neutral Coke, $17 00@17 50; Mottled 
Neutral Coke, $16 75@oo 00; Cold Short Coke, 
$17 0o@00 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $23 00@25 00. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $18 75@19 25; Southern Coke 
No. 2 Foundry (new classification), $18 25@ 
1875; Southern Coke No. 3 Foundry (new 
classification), $17 75@18 25; Grey Forge, 
$17 2@17 75; White and Mottled, different 
grades, $15 50@1650; Silver Grey, different 
grades, $16 25@17 25; Southern Charcoal No. 1 
Foundry, $18 25@19 50; Southern Charcoal No. 
1 Mill, $17 00@17 50; Southern Car Wheel, 
Standard brands, $23 50@24 50; Southern Car 
Wheel, other brands, $19 25@21 75; Hanging 
Rock Coke No. 1 Foundry, $18 50@19 oo ; Hang- 
ing Rock Charcoal No. 1 Foundry, $22 0@ 
2250; Hanging Rock Cold Blast, $24 00@26 00; 
Hanging Rock Warm Blast, foo 00@o00 oo. 


LovISVILLE (reported by Hall Bros. & Co.): 
Hot Biast FounDRy—Southern coke No. 1, 
$19 00@19 50; Southern coke No. 2, $18 75@19 00; 
Southern coke No. 3, $18 00@18 75 ; Mahoning 
Valley (Lake ore mixtures), $20 00@o00 00; 
Southern charcoal, No. 1, $18 50@19 00; South- 
ern charcoal, No. 2, $18 00@18 50; Missouri 
charcoal, No. 1, $19 50@2000; Missouri char- 
coal,No. 2, $19 co@19 50. FORGE—Neutral coke, 
$17 1800; Cold short, $16 75@1700; Mot- 
tled, $15 50@16 co. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2350@ 
24 +9 ; Southern (other brands), $19 50@20 50; 
Lake Superior, $23 00@23 50. 


Sr. Louis (reported by Rogers, Meacham & 
Shields): Hor BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $19 50@2000; Southern 
Coke No. 2, $19 oo@19 50; Southern Coke No. 3, 
$18 50@19 00; Southern Grey Forge, $18 00@ 
1850; Southern Charcoal No.1, $20 21 00; 
Southern Charcoal No. 2, $19 20 00 ; Missouri 
Charcoal No. 1, $00 00@23 00 ; Missouri Charcoal 
No. 2, $21 00@2200; Ohio Softeners, $20 50@ 


2150. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $24 50@25 00; Southern, $21 00@ 
24 50. ONNELLSVILLE CoKE—East St. Louis, 


$5 25; St. Louis, $5 40. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $19 7o@20 20; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $18 70 
@19 20; Niagara No. 1, $20 00@00 00; Niagara 
No. 2, $19 oo@o0 00; Niagara No. 3, $18 25 @00 00; 
Ohio Softener No. 1, $19 75@co 00; Ohio Sofener 
No. 2, $18 75@o0 00; Lake Superior Charcoal, 
$22 50@23 00 ; Tennessee Charcoal, $21 50@22 50; 
Southern Softener No. 1, $20 50@o00 00; South- 
ern Softener No. 2, $19 75@o0 00; Alabama Car 
Wheel, $26 oo@o0o 00 ; Hanging Rock Charcoal, 
$24 50@00 oo. 


Detroit (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
23 50; Lake Superior (coke) Bessemer, 
23 24 50; Katahdin (Maine charcoal), $26 co 
@26 50; Lake enpeeet Coke, Foundry, all 
ore, $22 00@22 50; Lake Superior Coke, Found- 
ry Cinder Mixed, $20 25@20 75; Standard Ohio 
Black Band, $21 00@2200; Southern No. 1, 
$20 50@21 00; Southern Gray Forge, $19 00 
1950; Jackson be f Ohio) Silvery, $19 5 
2000; Old Car Wheel, $21 50@22 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $19 50@2000; No. 2 Foundry, 
$18 so@19 00; Grey Forge, $18 00@18 50; White 
and ottled, $17 1750; Warm Blast Char- 
coal, $20 00@24 00 ; Cold Blast Charcoal $20 00 
@24 00; Bessemer, $23 00@23 50. 





MERCHANT IRON AND STEEL. 


















































Flat Bar. 
1% to 4 by % to r inch 
4% to 6 by % torinch ‘ 
1% to 6 4A 1% scsutvnced 
IY & 1% by H to H inch ........cseececssseseereees 2 10 
ZB XIE. DY FE 00 HG. BMNCI..ccccccccccccccvecsee-serees 2 20 
%, % and % by BE BO FG SRO M vids cecesscctecesccenee 2 40 
Round and Square. 
eb! ie econ 2 00 
EG MR ac vstesveicssciusitosrecessienscsctines eveceel 2 20 
SE BS SIE Cais cc sasccnicnevnssidnceevoccaveierennvsesens 2 50 
; 2 7. ee «3 00 
BE HN seccccaceiccenesicctsevnccrcestaussinteteseaee 3 50 
SE Py Mann ce ssevsciubecnsbicateese tat vevesuscovesesneté 3 70 
Oval. 

PN SE AIMEE sdipcccncven spbdacidiciessuvssbinseinintinded 2 40 
3 to % inch 

_ eae 

Half Oval and Half Round. 
FOG WS Be lavrceseccesssasnccornersdsecceivennoumastctersess 3 10 
Be I I ssou sacussnsspesecrceununctedpsttaswocieuseseul 2 70 
% to Ns Schessanciavncesevedeessacnserstantiaesastesael 3 20 
DEN cob sihyantsessebsJiddeesisecivsinccastouude Siedsiuevensdooctnenel 3 50 
| ER SE a Oe ee eee 5 00 
Heavy Band. 

1% to6 ed y% “er BEE vcapesdbevscescavenguashed 2 20 
t to1% y i and 5-16 inch ul 

¥% to % by & and 5-16 inch 

4 to $% by % and 5-16 inch................cccceeeeeee 3 

Hoops. 

UE Be Oe POWs BE Uy Bi ecccecics occ cosssencvescssavesees 2 80 
EH UO B, NOG. 26 £0 3B...0000 ccococcccsesesecccccsesesscees 2 90 
6 AES errr ee coon OS 
ERE BO By DNs Boivcccscccccncccescccsescacessseces <n oe 
Be a irc cetcusevencssectsecnccucatsaxerseresveiealt 3 20 
Fe i i ecincscotus danavbeunsacwsaracuthesuscansvorne 3 30 
15-16, 1 and 1%, Nos. 13 to I5........ 3 00 
15-16, 1 and 1%, Nos. 16 to 18..........008 acca OD 
15-16, 1 and 1%, Nos. 19 and 20........s0000+ knee 20 
Sees OE ROR, DUIS. BE cacesesencenesennscessesseenious 3, 30 
FETE, FUE BPG, BUOS BB ccencocscrossccccncenen ssoel 40 
Be TE UO Silpwscconevecccnscuenvaveccens 3 20 
Big BUD. TF BO Biicecncereccscscesecwacestessscses 3 30 
MN SN INGE Milica ccccnsuscnitosseescnvaksuummvesenpuaes 3 40 
Bip INO. Bl cececsvscvcccesscececcovccccsonccscsssosencseceseceese 3 50 
MITTEN Et. Ul snicoscakaneneus esanecansvebeeescesanoiuvmseseeesseed 3, 60 
Ss NE Fe OP Bcc nnncepscnnesctessnncaconccacceneneeied 3 40 
13-16, NOS. 16 £0 16... cccrcoccccccccecscccccsscsscvereeces 3 50 
Bt Ns IE DD iaccsccvncasicnsivacesdenecswacsacseed 
13-16, NO. 21...ccccesseeees 

ES-3G, BVO. BBeereseees 

3, Nos. 13 to 15, 

4 ey Bie Oe Fis vnc icc seecsevacosatcacceseecsvnrdsossce 

ve PROD, THOME BOscvcescosceconceesscriscsonctanscsseses 

ia. ils Ml spaanseonascaneescdevosacsntescensuntabeiguonreenee 3 90 
i Ss /cxtosduienbasacnesenecnesbeabbesatensnensesssneapeneel 4 00 
11-16, NOS. 13 tO I5.........00+ 3 70 
Be I, Se OI ivaccccconusnnadeesaninscissstnabbinenned 3 90 
Si MNEs Nt EL 00D = cc onace snbsntvabsecocnssnicsxennenns 4 00 
11-16, NO. 21......0000. seevecccecee cocccceceess 4 10 
RING I sind conieks satenn Seuliinntbehakecnecsnis-cessnene 4 20 
LOUD Uiocssencovecssestiscer seenconcnvayensscanial 4 00 
ses ASI ARE. <<. ocr ci cullpuaeins<inisedamdovasiaae’ 4 20 
ER Oe AUS 4 30 
IIIT RINT dicihiade wilsavaciate cbutnweddasnapenticasslonse soasied 4 40 
UTNE I tn ccccnaucemetesaceabeannteunenentioedioramedsenneed 4 50 
EE ee 4 60 

Light Band. 

SEA GG WF FG OO BB Bi ivcencecovesectesececnencossesense 2 50 
EEG COG. e PLO. FE BING BO iccece ceseseccceseccccesescees 2 60 
FO Re 0 OP BE OM civewicccsccces ccesecccsnssscovss 
EO Fae OF SiG. EE GIG BB ecccctaccccoccccsescccesccenes 

H and 13-16 Dy % tO 3-16 Ait....cscescecseceeseceeeees 


% and 13-16 by Nos. 11 and 12............... 
¥%, and 11-16 by % to 3-16 im...... ....cseeeeee 
¥% and 11-16 by Nos. 11 and 12............ 

¥% and 9-16 by &% to 3-16 in. .......... 
% and 9-16 by Nos. 11 and 12....... 
i IE ME 00) REE Wi viesasccccnicceasesaceses ae 
Be Wet SUNG. BX GNNEE BBicrscccassorsmnrsiscooevessccesseceses 





Wagon Box Iron. 
% inch, beveled edge, by Nos. 11 and 12...... 3 00 
h inch, oe oe ae 
% inch, oe “e “e 
% inch, “ co ih 


No. 18 





Iron Boiler Plates. 
Tank, % inch and heavier. 
C No. 1, _ * 
CHNo.!1 ~ ” 
CH Flange, “ “ 
Extra Flange, a 
Solid Fire Box “ 








auarthe Flange ee 

NSE RS YS LO: 4 80 
Above includes plates go inches wide. 

OD ld Ge Bin a osaces causa c canasseniatbasaane ec Ib extra 

96 to 100 in. wide...... c " 

100 to 104 in. wide 1%Cc 

SUN UR BEN BAN We sei nnevescsnccescatedinecesecoutnied special 


American Cast Tool Steel. 





ROUND, SQUARE AND OCTAGON. 











Bessemer and O. H. Steel. 


pea end base price, 3 00 
EMD idaieccasancceeréecosvies cavsaausugebbees 3 00 
hth nscaniéuintecheiaie anccunceuseiin bas 3 50 
ES EE ees sae 3 00 
ND Ce evccccesnesnksabaveccesenecen cent a: 3 25 
Cutter Shoes, tapered and burr. - 3 25 


English Tool Steel. 














FONB OE Beis coscsvinesccqovevvonvenvecses veh Sineueistenecssiionell 
Hobson’s 
Burden Boiler Rivets. 
, %, 11-16and ¥ inches diameter.............. -4 00 
ridge %, %, 11-16 and % inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
NET Tons 
No. 1 R. R. wrought SCrap.........cerseseeees -$22 00 
NO. I Wrought SCTAP........ccererereeeerereeeneee 20 00 
No. 1 Machine cast SCrap..........secsseecseees 14 00 
SIN GE ns ciusnciniesdeteiavie ceaseessiacincceseunetellt oo 
PS eee 16 00 
Wrought turning (free from cast)........... 14 00 
CRE BORSG vecsis sensessbicrenivebinen ee seccedsecoureets Ie 00 
Uncut wrought iron boilers................s00 13 00 
te die a ee «ss 15 00 
DARN TRS i cccrscveatecénvsins vocinsvsvnndseuves “ 3 50 
Pipes and flues (Clean) 14 00 
Tank iron... "= soteceissuadesteuie 14 00 
BOGS GEG WAG BFC anscovsscvscscncivescctveccsesesns 14 co 
SI Ss adreciciccstssecucecttids tckiecsbetcedbaenianiin oo 






Wrought drillings 
SRRTIGR WLS STOR ....vnivesccovsssecevssenestertapnncbvansee 


Ee SOOT GBUNG.. carscscicssicscevecventesevessecb eek 
Old steel rails.............. 
Eee 
ea EP 

No. 1 H. red Brass 
Heavy yellow brass cose 
Light yellow brass............... doo 6 
ID MIN c vcecentseeues ssesnaviaceusoes coe 

Tea 








DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716. 717, 718, 719 Perry-Payne Bid’g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


irom = Ores, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Tron Ore. 


Perry-Payne B’ld’g, Cleveland, O. 


THE CONDIT-FULLER €0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE .- .- 


— AND— 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ 











Ohio. 





H. P. Hussey. Geo, H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong 4 and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 
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MACHINERY SUPPLY MARKET. 





Anvils. 

American. sesso BQ@r0 
RIED cis nccsos ccosocegundipronseianapstqocsnsensenegedt Bok 
Bellows. 

» Hill’S........000.+.--Gis 40 
Blacksmiths { Bullock’s.... dis 50&10 
RI cca: sunensnsnenapen osaveenet guened dis —<-- 
Pi Riircesseccccccsinsncenscnshnenvice eonveewed dis 10@50 

Belting. 
Boston Belting Co’s standard..... .dis 5 
ae as “  extra........dis <= 10 
a = 6 WOMB aiscsisescinsscceccéccnseMee 53 
BEIS DeOrt TWP ccceccrenceccossancescsnccssésccesedl dis 


Cleveland Rubber Co. extra standard ‘dis 60& lo 
Shultz Raw Hide Leather Belting, sin le, 
Shuits Raw Hide Leather Beiting, double, 
and Light Double.................00s000.-se0es dis 35&5 
Standard, oak tanned... eccovanneseed dis 30% 
Alexander Brothers’ pure ‘oak tanned. 8 45 
Biowers and Exhausters. 


B. F. Sturtevant’S............ sscscsseseeesseesreees dis 20 
Boston Blower Co........ dis 35 





eal B BK @10% 





Chalk. 





Cushman’s 4 Jaw Independent.......... 
Combination.. 

a Geared 

oa 2 jaw Brass Workers... 








Wescott’s Scroll Combination 
Independent.............0+ 
“5 Little Grant Drill... 
Horton’s Universal.................e000+ 
2 Incependent...............0 
National Combination................... 
Sweetland . 
Skinner ~ 
” Ind see ies 
INE SINT cavasanasinieddieopsercocsasenge 
Morse 6 
| ia ee 
Cutters and Reamers. 


SINE caaccncscctevecbecseed ssacncséckatesiinet dis 10@15 
Pratt & Whitmey..........ccccccecccccrseeceeee dis 10@15 
SIN, <cotncacenstvalenaccdnambonsteasbenesevennd dis 10@15 
Brown & Sharpe, Milling Cutters........... dis 15 
Gear Cutters........... soo Gi8 15 
Crowbars. 
SUNIL SUININE inns ebbanibilbdutinesstessecetequecesesessse b 
Fram, SISO] POIMES...ccccecsoccccscccocecesscccccooee Bb3 
Drill and Drill Stocks. 
INE NUD; << cdiecochitisadnienesecdubemenseasesd 
menses Taper and Straight shank sar 


See eeeeeeeceeeereseseneseseeeseseseeeseseeseseeesess! 


seeeeeeee sees 








dis 50&10 


dis 5s0&10 
er and Straight shank Larger — 





Emery. 





c 
1ocans,10in case é c 64%c 5 c¢ 
10 cans,less than 

Io. 270 € 


Io c¢ 7%c 
Emery Cloth and Paper. 

Barder, on SIPURA s sdessunncecessocees 

H. H. Bart 








seeeeeeeeeeereneeseoeseeeeceeeseeseeses 








se eeeeceren eee 


Vulcanite... 
Celluloid... 
Northampton.. 
Crystal......... 


MINNIE cscs cstucessvesccencss aces ie CatseG tet: atse 
” . ae 


2 $2 
& Foot..... ~dis eee 
iamond........ 


Kearne 
oe 








BRB, Weecneescaccccsssnscsccesccsocenseoccessosees sccccccoces iS 40 
Atha new list, Jan. 15, 1887.. ..dis 50 
Heavy hammers and sledgns’ “under 5 ‘hs. 18c 
over 5 Ibs 14c, new list. 
Jack Screws, 
Illinois Bolt Co. list...............000 eoscencocseced dis 70 


Nuts and Washers. 





Nails (wire.) 
List yey SA, SU cdaphonastackics tohinnsbaiieens dis 70 &10 








Standard Penny "Malis, i) keg card rate 
Nc dendntedondace $2.30 
Less than car lots$2.40 
Oilers. 
Zinc and Tin........... Sanasladadaisakaanamiahadnkbnaied dis 60 
SIT, TAMNUO®,.,....cossccssvackshensntnunbasine dis 50 
Malleable yy mow 8), No. 1, $3-60 No. 2, $4.00; 
By ts te Th BOB cccccccccsenerseeessond di is 10@10& 10 
See na Steam. 
Boston Setting Se cadeiaa dis 60 
American Pa ing ‘Hemp esaaa saanegennsd ¥ Syegt 
eee weewme 8 | . .scoenccoece éiesiaae 8 14 
Italian Packing EDO ET 8 D13G14 
Plumbago as nae ote andaaia sécouhasedainena 
a ac soe 50 
@quare Fiax “ ...... R6> 
Sheet Rubber 





























Picks. 
Railroads, § BO 6 Be ivcccsasitnccocibccsent comnts rs dis 60 
tO 7 DB........cccccccrrsrrsecesse$lZ Gis 60 
Pulleys. 
Iron ag Walker Li8t.....cccccecescseeeseee dis 
Medart Pu eo eccece ...dis 2 
Split Wood SO icnttsninaipstesonccccnscesnes dis 55 
Rivets. 
Iron, Thousand, list November 17, pee 
Iron, Ordinary, C Cooper’ 8 Block and Carriage +4 
ne a ELE, IR dis 50 
Copper. dis so@50& 10 
Rope. 

Manilla, % inch and Ovef...........0s-s000.. D 
Sisal, \ ‘inch and over .......................... % >| 
Sand Paper. 

By Bis Be Cie ceccceccccceccceses eceqee- sevens dis 10 
SS ee dis 10 
New England Flint.. dis oa 
Barton’s Garnet is 20 
Saws. 
Disston’s Circular.......... siannesnianesensiiintii is 45 
“ta Band 














“ “ 
Saw Swages Disston’s........... wueesune Sar dis 20 
Atkins’ icular Saws...... dis 50 





Mill, —— sous Drag Saws..dis 40&10 
Wood Saw overs cesceeseli® 408210 





- Silver Steci “Diamond 
Cross-cut Sawsg.............. dis 7oc per ft 
= Dexter Cross-cuts............ - soc“ 

is OO I ere szo0c ‘“ 

* Tuttle Tooth Cross-cuts. ‘dis asc“ 

“ _ One-man Cross-cuts......... dis32c “ 
NO. 1 Handles...........sesceeseeeeens dis 23c per pair 
Ol er ree dis 16c . 
Excelsior Saw Tools besinsacisesteterss Sebel $6 per d 


Perfection 






































Screws. 
Wood Screws—List Jan 27, 1889. 
BEG SOU SEIU acsasesesectsnecsessduvectacs dis 50 
Round head iron dis 
BERG MNS TUR iscs scccnsresncserccoccsnoseenecce osteod dis 45 
EELS dis 
a aS dis 
Hexagon Cap dis 60 
Set C. H.C. dis 70 
Machine, flat head, iron dis 55 
Machine, round head, | Sa dis 50 
—— and hand— 
Eee dis 10 
Coach, patent gimlet point —— 75 
Shovels and Spades. 
Ames’ list November 1, 188s........... soneesenes dis 20 
NNIININN, daciccaictntesisveks venden Gincbeaspoisiacasescouia’ dis 25 
Hussey & Binns, railroad................0...di8 
Taps. 

Cards, Hand and Nut to 32 in..........di8 50 
Carpenters’ = ye P > 50 
Morse ” a ee i 
Pratt & Whitney s “ new list dis Io 
Machine Screw —- eccccccecereccccovesccsces coed dis 55 
Pipe a to 2% in... uecndpaeien ...dis 70 
SER TRS TB onc scccss ci vcnsessccccescocssesssonsonssed dis 25 
BR MNS WD soica chs sscnssinsciccscnessscosocacnstcnd dis 50 
Pulley Taps............ dis 40 

Twine. a. ©, 
No. 12, Flax Twine, ¥% and ¥%b Balls... .21¢ 
No. 18 ne on ‘tegase 
No ae “ ad “oe 6c@27: Cc 
rH Hemp, “es & Z >» Balls (Spring twine) 11¥c 

“ % —Spaeleamomaries: 

Rtion Wrapping, 5 Balls to b 

Vises. 
NREED NON... cscs nua daueudipniagestsates snabasmmaaal dis 60 
Parker’s 


Prentiss. 
ae 
Barrett’s............ ashnaesieesacecess 

Miller’s Falls.. 





SO I BIE isis senate covescnnnnstsonsaioa: dis 
Bright and annealed, Nos. 0@18...dis jz ils s0@as : 






Nos. 19@26..dis 7: 

“ “ Nos. 2736. dis eae * 5 
Coppered Nos. o to 18, market ist.. dis 09708 5 
Galvanized Nos.oto18 “ “wu. 

Tinned market Nos. 0 to 18............. seceee “ais 67 
Saat 7 ceseansne tasareacenvovoovserevcecctaatenanianesad dis 50 
inn Se, is 70&5@70&10 
Annealed Fence, Nos. 8 and 9... ee. 
Annealed Grape, eee dis 75 
Stub’s Steel Wire regular............ $6.00@D dis 30 
wrenches, 
Coe’s gresine = cash in ten days............... dis 50 
Girard Stand 
Sgriouturest 
MOCHA NICH’... ccssre rerecrccevscescosccecesees dis 5s5&10,& 3 
Bemis & Call’s Combination ..............cs00+ dis 35 
Donohue’s Engineers.........ssecseseeres dis 20&10 
Lamson & Sessions Engineers................ dis 60 
Billings & Spencer’s Drop Forged acsoveiand dis 10 
i iadiiiipissy, callie, sijiiaalep CIBER: is 10 
Alligator bad S  aceaeel dis 40 








u TROWBRIDGE 
4 Boiler Cleaner. 


Using no Chemic- 
als—nothing but 
Potatoes. 

It is no experi- 

— ment. It will 
keep your boiler 
and fiues clean, 
besides saving 
p you from 15 to 30 
per cent. of fuel 
A guarantee con- 
tract given with 
each sale. We re- 
fer you by per- 
mission to the 
Fond du Lac and 
First National 
Banks of ourcity. 


H. T. Sackett & Co., Fond du Lao, Wis, 


Improved Screw Cutting 


on trial. 


FOOT AND POWER - 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 
164 West Second St., CINCINNATI. 0. 






win LATHES 

















Webster, Camp & Lane Machine Co. 












































































MANUFACTURERS OF W. | 
ss ® ALC 
Mining Machinery, ‘ 
Improved Band Friction exces om 
Hoisting Machinery, Geared 2 r 
or Direct Acting, for round or . 
flat rope. 
Wire Rope Haulage ome 
ell’s.. 
Machinery, Cook's I 
Russell 
‘Endless or Tail Rope Expansi 
a large, 
cyenes) Hollow. 
CORNISH PLUNGER AND —"s 
BUCKET LIFT PUMPS. Hollow 
doz., 
Automatic or Slide Valve Steam Engines, Sheaves. Cialet | 
Cages, Buckets, Etc. Ship At 
e@rsend for Catalogue D. 134 N. Main Tus AKRON, OHIO. Makers 
First qu 
6 ” Others.. 
SPECIAL STAMPERS OF SHEET METALS. Full po 
We do Stamping and Pressing of Sheet Metals for 
allClasses of Work. Also Tinning, Galvanizing Cast ire 
and Japanning. Also sole manufacturers of Cast iro 
t iro 
CO RRU GAT 27 Seamless Steel Buckets. ives’ Bs 
Ask your dealer for the Avery Patent Seamless Wrougl 
Stee] Elev. Bucket. THE AVERY STAMPING CO., Wrougk 
Successors to The Avery Elevator Bucket Co. Wroug 
Cleveland, 0., U. S. A. Carriag 
CALDWELL PATENT. H. W. Caldwell, 131 W. Washington st., Chicago = 6are, co 
Ill., General Agent. New York Office: 51 Cliff St., Hall & Near, Agts. ia = 
ES Stove b 
' ' ‘Plow b 
eee | Machin 
IMPROVED EE 
a 
Unique Automatic ba 
i ne Wroug! 
Steam Sight-Feed Wroug! 
Cast Ir 
LUBRICATORS rest 
e Fast jo 
Loose ; 
Indorsed by Leading Engine Builders. poo, 
Manufactured under strong patents, the va- Loose } 
lidity of which is acknowledg | Loose { 
or Illustrated Pamphlet and Price List fully | Loose 
describing above, address | Wroug! 
Wroug 
UNIQUE LUBRICATOR CO., | Wroug 
Wroug 
Mansfield, Ohio. Lubricator for Station- Table I 
phd a Active Agents Wanted. Special inducements ary Engines. rigat i 
Single Connection. offered Dealers and Jobbers. { Double Cnonection. Loose 
Light 
ESTABLISHED 1849. INCORPORATED 188.. Trace. | 
. Trace, | 
The Detroit Saw Works se 
Germa: 
j Germa 
MANUFACTURERS OF jack 
Tack Cl 
CIRCULAR, GANG, DRAG, MULAY & BAND 
Socket 
SAWS st 
et 
° me a 
Moulding and Planer Knives, Emery _— 
° . Table.. 
Wheels and General Mill Supplies. — 
It will pay you to get our prices and guarantee. 
Nail a: 
66, 68, 70 and 72 Fort St., East, yout 
3 ee”’. 
Mention this paper. DETROIT, Mi ICH . 
Barn d 
Clima: 
FROM 1-4 TO {5,000 LBS. WEICHT. - sone 
True to pattern, sound, solid, free from blow-holes and Kidde: 
of unequaled strength. Terry! 
Stronger and more durable than iron forgings in any Parag: 
position, or for any service whatever. Richa: 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. Ausab 
Send for cirulars and prices to Putna 
aohester Steel Castings Co., Resex 
CHESTER, PA. beo7 LIBRARY st. ‘PHILADELPHIA, PA. Burd 
R17 
fact 
CLEVELAND FOUNDRY. _— 


MEAVY CASTINGS. Base, 






Hema 
ARCHITECTURAL WORK in all its branches. owed 
D 001 
Car Wheels, Door | 
=With or without axles, Street Railroad PR 
Woeels and Track Supplies. ——) 
Office 14 Winter St. Kscut 











CLEVELAND, o.} BOWLER & CO, 























ai lacie “ac ahecar acnadadeliesa i iediiaaaadans ideal nore bs Met 
tala sh Mabie BAC A Cel akc i a ci eI 





‘Tem Iron Trapp Review. 












OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO. 


425 MAIN STREET, SPRINCFIELD, MAS 


FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING, STEAMING. 


REPRESENTED BY 
WwW. S. COLLINS, 171 Broaoway (suite 24), NEw YorK. CHILION JONES, Gananoque, ONTARIO. G. M. SMITH, Los Anaetes, Cat. 
ALDEN SPEARE’S SON & CO., 3 Centra WHARF, BOSTON, MASS. KALAMAZOO SPRING AND AXLE COMPANY, Katamazoo, MicHiaan. 
€ WM. PICKETT, SON & CO., 170 Lake &r., Cxicaao, fru. *@ SEND FOR CATALOCUES. 












































































































































HARDWARE MARKET | Padlocks and padlock keyS.............ss:0++ 8 bh ay 
° | we ae pa al agg and jet....... oe A Oss [0 all ATS 
—_— ulls, genuine bronze...........0....-+ i ° ry 
Augers and Bits. Lever bell bulls, enuine bronze . 3 . 
OMMON AUETS ANA DIES......c0ceeeeeenee oe ior | eA conten Alms ggg parvovstousibessserees re) vad BECAUSE 
€11'S...ccccccrcccccvccccccccsceccececccooocsecesecoeees s ] REED EVES Pam owiborsccccsesecccces vcs amano _—_—_—_ 
Cook's Douglass Mfg. Co..... sarsacacresreree dis 55 | — pod a eee latches i < EP 3 
ne sae a a: ovses $25 | Shutter hinges& flaps, genuine bronze.dis 60810 a a, DESICN is approved by all practical men. 
Lavine, SOG ccescitstnsc ccissesssseistevesseed dis 35@35&5 | Shutter hinges, bronze plated.................. dis 70 4 25 STRENCTH is ample where principal strains are. 
Hollow Augers, EVD somnsecooors “ee : — 25&10 | dl a ag seen hay ey .--.dis 70 a °.4 DRIP CUPS are lifted free with ut spilling any oil. 
FO Ban cesereenecissnsrnecnedis 4810 | Shutter bars, genuine bronze. <4 45, ADJUSTING SCREWS sre made a good fit. 
Hollow Augers, Stearns’ Adjust. ® Sash lifts, genuine bronze...........00000+ r* 23° BOXES are easy to fit up and will not throw oil. 
BOS. SAB iaseccnaticcernisrcisesiotipaesnasnell dis 20&10 | Sash pulls and plates, genuine bronze.....dis 60 dab os BOLT SLOTS are long enough for good adjustment. 
Gimlet bits, common.......... per gross $2 75@3 25 | Push —_—, genuine bronze... is 60 a SITES are marked ea ever ti 
Standard Bit Stock Drills............... dis 50&10&5 | Drawer pul a bronze........ é see 
Ship AUQETS.....cccseeeceeeeeesees dis 15&10@15&10&5 onan hancgh ws aoe, genuine bronze < ae 
Axes. Bishop’s Buckeye Sash Locks......4 Special Prices to the trade. TRY THEM AND SEE. 
Makers’ and Special Brands— Plumbs and Levels. 260 Water Street, 
a Wapuceeoieeteupeecanemeruers tex ses 33 Sonterd ies cei eehiienoniwadeoow’ ae ae spe te pe SAMUEL c. TATUM & CO., CINCINNATI; OHIO. 
Wes sccenieieeneererant sass ar eee 2PeEr ° S@6 NCIS IIEINS acccsicsescscsneons S$ 70&1 10&10 ALSO MACHINE-MADE PULLEY C NGS. 
Full polished...... $825 | Davis’ ee 10&10 sanitniaeiasieae 
Bolts. Pumps. 
cast ircn barrel bolts... ais 70 | Cistern, best makers .ccenesees ais ptog0 | ALU RAtinserton & Lumt, 
Cast iron shutter bolts, etc............ceesseee dis 70 | Pitcher spout,best makers dis 60& 1o@60& m&10 
Cast iron yo —- a dis § - Pitcher spout,cheaper goods dis 70&5@70&10&5 . MANUFACTURERS OF 
Ives’ patent door eeecceees ceceee socccesececeees s =~ 
Wrought iron barrel boits ‘dis 70 aca Se Te taney QUICK RETURN 
Wrought iron square bolts. wis 7o | Bishop’s 1. KX. Lys.....ssrseesrseressssneeeerers ® doz $6 co 
Wrought shutter Dolts......... sccceeeeees dis 60&10 Bishop’s O E.....0cccccccsccccccoescccccseccesees doz $5 25 . 
Sargent’s list Bishop’s Ce eee Ret sevens GOz $3 75 rill resses 
Carriage, common, new list....... is 70&12% | Bishop’s AMETICAN.......0.......0eeesees $B doz $2 75 ] 
Tire, CO OO Bi aaramaretrs cesdane : eee dis 70 . Rakes. SPEED 
Carriage and tire adelphia pat- Cast stee dis 5 : 
ER: siniencsabisscimeinionena ae | RED tcsnesncsesisninniscensncseisnnn ened dis par hw LATHES ,AND 
Shove Dal sicciascucisisseecscmeicccetocsoe dis 62% Razors. CRAB WINCHES. 
PLOW DOItS....ccssssseessessrennesseeeenncenesascneees dis 60&5 R.T R c 
Machine........ccccccccccccecccece dis 75&1 1 ee ee seeveecce esses 3 seeees Z -~ 20 
RNID visi cence cicsacacey emeebesaneeunantatiesel dis 75&10&80 Rifle See eS ONMNNETE io pan Send for Circular and Price 
Buckets, Elevator. Scales. List. 
soccescccccesocccccococcococee oo sega abate s0&10 Hatch, Counter, No. semen doz $21 00 13 Champlain Street, 
u RGN, TR, BPO. BOT cccccaccocecsoscee 0x $6 75@7 00 z 
Wrought beas8ecsscccscosssesoccossersceesrceces ee S 50 CLEVELAND, OHIO. 
Cast brass, loose joint Family Turnbulls................sscceses dis 30@30&10 
Cast Iron— Scale eeu, List sac aneeaaes sctisidiiaidlinaiie . 
Fast joint, narrow Qs. Wi Riaccccesnainsccsnsipncoaceteal 8 I I 
Fast ay broad Screw Dr vers. B. BA R we ETT g fe oO N & & Cc O., 





Loose joint esseees Stanle R. & L. Co.’s Varnished MANUFACTURERS OF THE 


















































Loose joint, jap ise ; j 
Loose joint, jap. sels oe Solie Black Handiee on Oe | Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
prem PID, ACOTTS...ccerrorcoree Sets interchangeables............... $B doz $18 dis 25 
peed mi gy age Squares. oo : 
5 , 3, . | — ’ 
Sis Ge tee onion is 70 | Nickel plated. oo fale r38r0@80 Coal, Mining and Quarry 2 
Wrought, fast Joint, a catisene aad | Disston’s try square and T bevels......dis 45&10 CARS. 3 
Wrought, loose joint, broad....... Winterbottom’s try and miter........... dis 30&10 
Table Butts, back. flaps, ete... | Tacks, Brads, Etc. THE pee ay 
egular inside blind............00+++0: New List, January 2, 1888. CAR BOX 
Light teed nacnecsemes enue | : . . 
po — iepeerreeresseenirasnee i | American iron carpet tacks all kinds Patented Dec. 6, 1887. 
Light Gone OSE SEITE dis 70&5 
one Steel carpet tacks all kinds.................. 0&5 
a | Swedes iron carpet tacks, all kinds.....dis 70&5 
Trace, 614-10-2........ ® pair 1.03 | Swedes iron tackS...........ccccssesesseee seer dis 70&5 
Trace, 644-10-3........ ® pair .92 >so&r0@so&r0&s5 | Swedes iron Upholsterers’ tacks.......... dis 70&5 
TYACE, 7-10-2......0000. pair 1.11 | Tinned Swedes iron tacks.................... dis 70&5 
German Halter Chain, list June, 1887...dis so&10 | Tinned Swedes iron Upholsterers’ 
German Coil, list of June, 1887..dis Pee EPS Be eee Bue: dis 70&10 
Galvanized Pump Chain .- PB DS = | American iron cut tacks...................dis 674&5 
Jack Chain, Iron.... PR eae dis 
WOOK COME, Br nsccecsccsevescscsonsetess dis 70&5 | Copper finishing and trunk nails 
Chisels. Cont bon ane 
Socket Framing and Firmer.................00+ dis eens a 
Socket Framing and Firmer, Buck Bros.dis 5 Bangersan nan one &@ Send for Descriptive Circular and Price List. WOOSTER, OHIO. 
“a and Framing, L. &., f* “ tin a 
0 J WIIRC...ccocccrccccssescoccccces evccceeed 8 0&5 | Trunk and clout nails...... be +, 
Tanged Firmers... : = 8 40&10 | Tinned trunk&clout nails i 
Cutlery. Basket nails .............. co . 
ae ego eneennece net Chair nails. sissisices or ? ’ 
\ OCKC....00.cccccccccccccccccccscvocescceccosees ne Common an tent brads 
Gimlets. Tinned capped trunk nails................ec000 i 146, 148 AND 150 WATER STREET, 
Mell and  Onthea so. cccacses sncccuan’ dis 108: 
poutie cut’ low list war 4 ey. 


abe me “di | J. M. ALLEN, President. ; 
ae ———" $12, dis 2562585 | “wy. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 4 4 


scaheanndoensanthuinion sccaainadel is 25 | 
| 
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eee eeeoeses 





FOR eee eeeeeeeereeseeeees 









































MPPOT CON... conssnkcusasinasas esssconsesncnsnapesenatee ae } OF EVERY DESCRIPTION. 
SEMEN Ess sccnnsosunsinainacdiladnaian Gaga dis 50&10@60 | 
Parco entre tt, $19; 4 ie., S00, Gis soks | Railway, Machinists’ and Miners’ Supplies. 
BERS «1s csssnancassannsbenaiaeusbasssounansuteeanan S$ 40&10 | 
CUOIG Os scsssaccn nae ae dis 30@30&10 | P 
Morse Nails. | | WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 
No. 10 8 6 
Ausable, BD. Z 25 % 28.dis 25&10@25&10&10 | MALLEABLE AND CAST GAS AND WATER FITTINGS. 
UtnAM, PD..18 19 20 21 23......cccerccescerseees dis 15 
TAADOX: <sssacecisazteas Caress cena dis 25&10@25&10&10 | | Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Kjectors; Pennsylvania 
Horse Shoes. | Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Ro a sat factory. ws: aaa seoe- onan % keg $4 00 | Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 
orshoe Co., Perkins’ Imp. at 
_ PCWOEY riences ora ow kes STUBS, GROBET & ROTHERY FILES, ETC., ETC 
ule Shoes, at factOry..........csccseres $B keg $5 00 
Knobs. 
Base er gaPanned weosseeeess ® gross 8c dis 6o&10 4 ———— ; - —| H ulet, Holmes & Co. 
Hemacite door knobs, new lisi..dis yoso@ss | St, Cleveland, O17 net” SUPERIOR 4 7 MANUPACTURERS OF FEB 
Door mineral...... ‘ oe; is 65¢ a Sg CELEBRATED 
Door Por. japanned oon sonennonooscoscocooses dis 7sc@78c Cc. A. BURWELL, Chief Inspector, 208 Superior e . 
Door Por. wean ig, 75078 | 'St,, Cleveland, 0. Eclipse Folding Clothes Bars 
Door Por, ta E le ssseessseenssnssonne 231. Dp RAITH. © 1 Agt., 208 8 8t., 9 
Pp = steseeseseeesesennensenssnseneess $2 00@2 25 Cleveland, 0. pecial Agt uperter The latest and best Clothes Bars on the market. Also manufacturers of 
ican ocks, Bolts, Etc. R. D. BRIGGS. 8 ali 208 Su — Pick Handles from Second Growth Hickory. These Pick Handles are 
& F. Corbear, Locks and Bronze Goods. “ie » Speci st, peri ~ made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
Dc Cleveland, O y 
oor locks, knobs and latches.............:.+. dis 60 eo lar and price list. HULET, HOLMES & CO., 
Escutcheons and keys dis 60 | J. B. WOLCOTT, Special Agt., Akron, O. Bema ' 
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Classified List of Advertisers, 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (ft) oncea month; 
the double dagger ({) irregularly. 








Pace. 
Animal Pokes— 


A. W. Bishop, Berea, O..........-.cccesssseeeseveees 12 
Bath Tubs - 

*Michigan Bath Tub Co.. Homer, Mich.... 12 
Blowers— 

Buffalo Forge Co., Buffalo, N. Y..........00.+ 19 
Boring Machines— 

*J, H. Osborne & Co., Union City, Ind..... — 
Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland ............ 16 
Colwell & Collins, Norway Bolt Co., Cleve- 
Ee 

*Seaton Mfg. Co., Cleveland...............0++ sees 
Brick and Tile Machines— 

D. J. C. Arnold, New London, 0O........0....4. 19 
Beltings— 

Parkin & Bosworth, Cleveland.............. 20 


Belt Holders— 
*W. R. Santley & Co., Wellington, O........ 10 
Bollers and Boiler Attachments— 


.C. McNeil & Co., AKron, O........cccsccessooee 16 
nterprise Boiler Co., Youngstown, O...... 16 
Unique Lubricator Co., Mansfield, O........ 14 
Columbia Injector Co., Cleveland............... 12 


Penberthy Injector Co., Detroit, Mich...... 20 
Detroit Lubricator Co., Detroit, Mich...... i 
Wm. B. Pollock & Co., Youngstown, O..... 18 
Alliance Steam Boiler Works, Alliance,O 16 
H. T. Sackett & Co., Fond du Lac, Wis..... 14 


Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 12 
Bicycles— 


Lozier & Yost, Toledo, O.......ccceceecees ee 16 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O...... woe 15 
Chaplets— 


Forest City Machine Works, Cleveland... 11 
Charging Barrows— 

G. C. McNeil, Aron, O......cccsccccrecseereceeees 13 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

TAM ..000.000 cecsscece 13 

Cranes and Derricks— 

cities Manufacturing Co., Cleveland..... 12 








Wm. & Co., Youngstown, O.........--+e0++ 18 
Harmar Foundry & Machine Co., Har- 
mar, O...... eccececce 18 
Car Wheels— 
Bowler & Co., Cleveland.......... «+ isan encctone 26 
Clothes Bars— 
Hulet, Holmes & Co., Berea, O...........++ coe 5S 


Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... — 
Die Makers. 

Avery Stamping Co., Cleveland.............00 14 
Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 12 

Huntington & Lunt, Cleveland . 

*Lodge, & Davis Machine Tool Co., Cin- 
IIL TIE 5. 7 w-doshaoisbapondgansovowsesesagepecsneneee _ 


Drop Presses— 


Williams, White & Co., Moline, IIl............ 16 
Engineers and Contractors— 

BE. H. Jones & Co., Cleveland............ceseseeeees 18 

Jas. P. Witherow, Pittsburgh, Pa............... II 
Elevators— 

L. 8. Graves & Co., Rochester, N. Y.......... 11 
Explosives— 

Hercules Powder Co., Cleveland................. 19 


Electrical Manufactures— 
leveland Electrical Mfg. Co., Cleveland — 
2 


rush Electric Co., Cleveland..............cess0» 
Elevator Buckets. 
Avery Stamping Co., Cleveland...... nesaenanens 14 
Emery Wheel Dressers— 
W. W. Brisben, Cleveland.....................00008 18 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
TENE icin ci cccnccccsnsancganabasouedtocesseis 20 
W. F. & John Barnes’ Co., Rockford, Il... 18 


Mngravers and Klectrotypers— 


Eclipse Electrotype & Engraving Co., 
III eo tarnr taot a Lencntesenceauesstesavanusacsacess 20 

Murray & Heiss, Cleveland................csssees 17 

Union Electrotype Foundry, Cleveland.... 10 


Engines (Steam) 





Ind. 12 
The Westinghouse Machine Co., Pitts- 





Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
By Oe GNI, FE ccccssnsvccscacksesoncessnccecs 18 
be Duzen Gas Engine Co., Cincinnati, 


Engines (Hoisting)— 
John F. Byers, Ravenna, O............c00scssseees 9 
Engineers’ Specialties— 


Ejectors— 

James Jenks, Detroit, Mich..................000.. 12 
Flue Oleaners— 

Crescent Manufacturing Co., Cleveland..... 16 





Files, Makers of— 


Reynolds Bros., Columbus, O.........66. see 20 

A. & H. Gough, Cleveland.................cccc0000+ 12 
Forges— 

Buffalo Forge Co., Buffalo, N. Y.............+. 19 

Cleveland City Forge & Iron Co., Cleveland 19 
Foundries— 

Bowler & Co., Cleveland...............s.00++ 14 & 16 

Taylor & Boggis Foundry Co., Cleveland.. 16 

Curry & Co., Meadville, Pa.............ccccscseees 6 


Feed Water Heaters— 





For Sale— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich............... cores 32 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... _ 
Galvanizers. 

Avery Stamping Co., Cleveland................. 14 


Gas and Gasoline Stoves— 

Schneider & Trenkamp Co., Cleveland...... 11 
Hangers— 

S.C. Tatum & Co., Cincinnati, O............. 15 
Hardware— 


W. Bingham Hardware Co., Cleveland..16 & 1 
Geo. Werthington Co., Cleveland.............. I 
Bronson Supply Co., Cleveland.................. 18 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
Iron and Steel Roofing— 


Sykes Iron Roofing Co., Niles, O............... 19 
eee Iron Roofing Co., Cambridge, 
0 








_ EE CL ‘ 19 
pom | Iron Roofing Co., Cleveland ............ 19 
Standard Iron Co., Bridgeport, O............... 19 
Thompson Manufacturing Co.,Cleveland, 19 
W. G. Hyndman & Co., Cincinnati, O........ 19 


Merchant & Co., Bhiladelphia Pa.............. 16 
Iron (Malleable)— 

Sweet & Clark Co., Marion, Ind.........0....... 13 
Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland 









Tuttle, Oglebay & Co., Cleveland............... 

J. H. Outhwaite & Co., Cleveland........ F 

Condit-Fuller Co., Cleveland, O............000« 13 

Pickands, Mather & Co., Cleveland....16 & 13 

Hussey & Pomeroy, Cleveland......... ..... eee 13 

H.N. Hill & Co., Cleveland...........-.:sssescsres 13 

E.C. Pope, Cleveland........ccccccccrcrrsserseses 13 
Illuminating Apparatus— 

Keegan & Halpin, New York............... ie dae 

Wheelock & Crichton, Chicago, I11............ 10 
Lath Mills— 

D. S. Abbott, Olean, N. V......cccesceeeeeee eucce 27 
Lumber— 

Martin & Barris, Cleveland.............00++ naieees 16 
Lathes— 

Muller Machine Co., Cincinnati, O............ 20 

Sebastian, May & Co., Cincinnati, O.......... 14 

H. L. Shepard, Cincinnati, O.............:.ssee0 12 


*Lodge, & Davis Machine Tool Co., Cin- 
MAMET A iicrs caccntivensvseteaernrenssesss ventesesahenacs 
Lifting Jacks— 
F. M. De Weese, Chillicothe, 0............se0 17 
Mantels, Grates, Etc.— 
Conger & Collins Mantel Co., Cleveland... 20 
Manufacturing Sites— 
Chas. G. Eddy, Roanoke, V2...........c:00:00005 10 
*Muncie Natural Gas Land Improvement 
ORES SEE a a 
Mining Machinery— 
Webster, Camp & Lane Machine Co., 
Akron, O 
Machinery (Foot Power) 
W. F. & John Barnes’ Co., Rockford, Ill... 18 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 





AKON, O......2...2ccccccccccccccccscoccccsosscccccceece 16 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland.... 16& 20 





Garvin Machine Co., New York.............00+ 13 
Office Furniture— 

Burgess & Fish, Cleveland........0......ecsesseee 17 
Oil Fuel Process— 


Aerated Fuel Co., Springfield Mass............ 15 
Patents— 
Osborne & Co., Cleveland......... eegeuscbegsanacn 10 


*Thos. P. Simpson, Washington, D. C...... — 


Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland............s.ccsssse 19 
Power Hammers— 

Philip S. Justice & Co., Philadelphia, Pa.. 11 
Pumps (Steam)— 

WE. Fe. TOMO Oe Oo., CLOVER. ccccccsscscscesssces 18 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

Hamar Foundry & Machine Co., Hamar, 

Rumsey & Co., Seneca Falls, N. Y. ae 

Van Duzen & Tift, Cincinnati, O............... 
Pipe Coverings— 

A. Wyckoff & Son,, Elmira, N. Y.............. 12 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... — 
Punching and Shearing Machine— 





Williams, White & Co., Moline, IIl........... 16 
Pulleys— 

Geo. Worthington Co., Cleveland ............ 18 

S.C. Tatum & Co., Cincinnati, O............... 15 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 17 
Paint— 

Iron Clad Paint Co., Cleveland......... ooo 32 

Nubian Iron Enamel Co., Chicago............ 12 





Perforated Sheet Metal— 


Harrington & King Perforating Co., 
I Bie as isestchsnacsicdksasiaichaandbsbexasisassons 


Rolled Steel— 
waast & Hobbs Mfg. Co., Bridgeport, 





Railroads— 


Time Tables, Etc 
Railway Supplies— 


Bowler & Co., Cleveland 
Cleveland City For 


land 





oeeeceececeeees 14 





Rivets— 


Forest City Machine Works, Cleveland..... 11 
Steel Rails, Blooms and Billets— 


Cleveland Rolling Mill Co., Cleveland....... 13 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... 19 


Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Comm.........csssesesree 15 


Type Founders— 
Franklin Type Foundry, Cincinnati, O... 10 
Steel Stamps and Stencils— 
J. H. Fleharty & Co., Cleveland.........00..+. 16 


Saws— 


Detroit Saw Works, Detroit, Mich............ 14 


Peter Gerlach & Co., Cleveland................. 17 
Shapers— 

*Lodge & Davis Machine Tool Co., Cin- 

IINNIL) Si cueh coptndeevey iaandeeicnnmesdvnentea -eoxhseveoes _ 

Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 13 
Sheet Steel— 

Standard Iron Co., Bridgeport, O...... ee 


Steel Castings— 





ae es 14 

Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.................. 14 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 14 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 20 

*Standard Tool Co., Cleveland............. wns SO 
Turnbuckles— 





Tackle Blocks— 


Fulton Iron & Engine Works, Detroit, 
SUNN <a cdacee dicetsadenseresnudencense: wasnenenerieces <octh 20 
Water Columns— 


Reliance Gauge Co., Cleveland.................. II 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 12 
Wire Goods— 

*F. Powell & Co., Toledo, O......... peddsauvaeeees 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn......... . I0 
Wire Screens— 

E. T. Burrowes & Co., Portland, Me......... 17 
Window Ventilators— 

Theodore Bury, Cleveland ........ scaenhinasnainaoe II 
Wood-Working Machinery— 

is I CUMIN, SIN. Woks cntat ntwonsseuisbcsneceves 17 

iyo i en ge ae AS, Se II 

Standard Mfg. Co.. Moore’s Hill, Ind....... 10 

Indiana Machine Work, Ft. Wayne, Ind 

Sach Gabakisabos Maas ucak on baadacaebarsvnghakevaneh eiuaaniaenete ced at, a0 











ELL E 
Foun 


Room for 35 han 


For Sale. 


UIPPED MACHINE SHOP and 


ry, two hours from Cleveland, O. 
ds, substantial buildings,good 


tools. Plenty of work. Address CAMPBELL 


FERRY, care Iron Trade Review. 





For Sale. 


NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new; 


capacity, 600 Ibs. 


Trade Review, Cleveland, O. 


Address Dunn, care Iron 





Wanted. 


tee eg to build and castings to 

First rate facilities and reason- 
Address, EXPERIENCE, care 
Iron Trade Review. 


make. 
able prices. 





Engineers’ Specialties. 


The Crescent 
L 
Cc 


ubricatin 
ompoun 


and Automatic Grease Cups will effect a saving 


of 75 per cent. over oil. 


merits. 


Investigate their 
CRESCENT MFG. CO., Cleveland, 0 





FOR RENT. 


OUNDRY with acapacity of 600 tons. 


Cen- 


trally located. Cupola, Fan, Scales, etc., 
Everythivg in running order. 
To the right parties contract can be secured 


etc. for sale. 


for 250 tons castiugs. 


116 Viaduct, 


Call or address at 


CLEVELAND, O. 











O/) | 














TeBesr 241N-SAFETYEVER M 
ADJUSTABLE IN EVERY BEARING 


CATALOGUE DESCRIBING OUR FULL LINE 
| OF WHEELS SENT ON APPLICATION. 


LOZIEREYOSTBicye, 


OLEDO, Onio. 





TEDL rreccccreescevcesessessessesees 20 





Mir "G. CG: 











CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
s. 














Carriage Bolts. 


HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 


Coal, Iron and Ore. 


pPrcwanns. MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 




















Foundries. 
OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kindsofcasting. 9 Winter. 


YAYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 














Hardware and Iron. 


M. BINGHAM HARDWARE CO., THE, 
\ Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 


Cr iacturers 0 ROLLING MILL CO., manu- 








facturers of Steel and Iron Wire and Steel 
re. 








Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 


| oe oe & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Stee] Stamps and Stencils. 


wane a J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 
et J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 


Wee & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


























Alliance, 0. 


LLIANCE STEAM BOILER WOKS, Wm. 
A Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 











Meadville, Pa. 


URRY & CO., general jobbers in Casti 
5 of all kinds. ° . _ 











Youngstown, O. 


J hgh So alg BOILER CO., Steam Boilers 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 











MERCMANT’S 


GUARANTEED 









Roofing 









WF not only give the purchaser the 
best Roofing Plates, but we pro- 
tect him: 

FIRST—By guaranteeing every box. 

SECOND—By stamping each sheet 
with the brand and thickness. 

THIRD — By exciuding wasters or de- 
fective sheets. 

FOURTH—By branding the net 
weight of the 112 sheets on each box, to 
satisfy the customer (in this age of light- 
weight plates) that he is obtaining FULL 
WEIGHT. 
















For the benefit of those wanting the 
very best Roofing Plates, we assert, and 
are prepared to prove, that there are no 
other brands of roofing tin otfered 1n the 
market to-day, by any firm, under the 
four different guarantees given above by 
this house, and we challenge a public 
contradiction of this statement. 


| OUR BOOK ON TIN ROOF WILL | 
BE FURNISHED FREE 
ON APPLICATION. 


MERCHANT & CO., 























Philadelphia, New York, Chicago, London. 















Williams, White 
&co., 
Moline, Illinois 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 


Punch and Shears, 


THE IMPROVED 


Justice Soring Hammer. 
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¥ 


EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 





era miay 
iionotiae 


THE MANUFACTURES AND PRODUCTS 
OFTHE UNITED STATES, 
omprises EveryAsticle made inthis 
Country -Indexed and Classified — and 
under each article the names and addresses 


of” 
THE BEST MANUFACTURERS. 


(@mplete in One Royal Octavo Vol. of over 1000p. 
Frice inCoth,$5. in Leather.$7. 


INDISPENSABLE 
to Buyers of Articles inall lines and 
Invaluable as a Statistical work. 


- Orders received at office of this Paper - 
eceeeeeeeoeoeeoeee 8 


WIRE 
SCRESTES 





FACTORIES 
ARE THE 


LARGEST 


IN THE 


WORLD. 


_ Our Improved Window and Door Screens are 25 years 
in advance of ordinary kinds. They are made of 20 kinds 
and colors of wood (beautifully finished), specially fine 





black enamelled wire netting and handsome hardware. 
Our Window Screens slide like a sash, and may be used 
at top of window as well as lower part. We have 
screened more than 10,000 of the best houses of 36 states. 
Do not disfigure your house with cheaply made Screens. 
We sell direct to owners of houses at Coos wholesale 


prices, 


nur 


If you want to buy Screens and will write us 
er needed, and mention this paper, we will send 
you our catalogue, samples, prices and directions. 


E.T. BURROWES & CO., PORTLAND. MB 








BURGESS & FISH. 


Successors to BURGESS BROS., 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





ano ADDRESS : 


D. S. ABBOTT, OLEAN. NY. 


Please meution this paper. 








TRAVELERS’ RECISTER. 


Standard Time. 
Mt. Vernon & Pan Handle Route. 


C., A. & C. Ry. Co. Arrive. 
Akron, Col. & Cin. “Flyer” 5 40pm 
Akron, Col. & Cin. Night Ex- 

DOB a 5s cxaos Cia siere ses cntteiiesene 7 
Akron, Col. & Zanesv’e Ex...12 50 pm 
Akron & Orrville Accom...... g40am 325pm 

The 8p. m. train runsdaily. Elegant Pull- 
man Palace sleepingcars attached. All other 
trains daily, except Sunday. 


Erle Rallway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... t538am *825am 


Depart. 
8icoam 


800pm 
Io5pm 





Fast N. Y. & Pitts. Express*io 55 a m oopm 
rer stom A ACCOMM10......++. 40am 
Pittsburgh Express............ 3 25pm 
Youngstown Local............. m 
Mahon’g div. & Pitts Local *11 40am 
Mahoning Val. Accom........ 14 30pm 
Pittsburgh Express «. JI 20pm IrlIopm 
New York Express............. OO PM rrscrerereres 
*Daily. {Daily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., "5:45 p. m. 6:20 p. m. 
Bedford—6:50 a@. m., 11:10 @ m., 1:30 p. M., 3:00 
Pp. M., 4:40 p. m., *5:45 p. m., 6:20 p. m. 10:35 p. 
m 


Newburgh—6:15 a. m., 6:50 &. m., II:10 a. Mm., 1.30 
P. M., 3:00 p. M., 4:40 p. M., *5:45 Pp. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m., *8:to0 a.m., 10:30 &.m., 1:05 p. 
M., 2:35 p. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 a. M., 7:15 a. m., *8:10 a. m., 
10:304. M., I.05 p. M., 2:35 Pp. M., 4:15 p. m., 
6:30 p. Mm., 7:10 p. m. 
Trains marked * run daily. 


Valley Rallway. 
For AKRON, CANTON AND MARIETTA 
Depot foot South Water Street. 


Depart. Arvive. 
Valley Junction Mail......... ™745am 25pm 
Mariet er tir1sam  {225pm 


Valley Junction Express... "415 pm *10 25a m 
Cleve. and Canton Express *“7o5pm {820am 
*Daily. tDaily, except Sunday. 
Wm. THORNBURGH, R. A. CARRAN, 
Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 
All trains arrive and leave the Union Depot 


as tollows: 

Depart. Arrive. 
Wheeling Express................ 645am 655pm 
Uhrichsville Express............ oopm g20am 


4 
OscaR TOWNSEND Gen. Mang’r. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





F Depart. | Arrive. 
For Pittsburgh, Balti- 8 coa m| d5 25am 








more, Wsshington, Phil Io5pm)| 1250opm 
adelphia and New York.) dir 1opm| 635pm 
8 coam) I250pm 

Wheeling and Bellaire. l1ospm| 635pm 
PEs BO eile ccckarsecsastes 

Alliance Accom. ........... 325pm| 9g40am 
Ravenna Accom............. 5o07pm! 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 





——THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 
Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 


A. T. WIKOFF, W. K. RICHARDS, 
Pres. and Gen. Mgr. G.P.& T.A. 





For Sale. 


—_ONE—— 
Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 


Care IRON TRADE REVIEW. 


FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 ies sHorTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QD MILEs SHORTER AND QUICKER DD 
BY THREE HOURS, BETWBEN 


Louisville and Fort Wayne. 
ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 


WAURRAT & AF) 


“THE BECKMAN” Ss 
-204°SUPERIORST. cy. 


{eVeELAN»”’ 



































PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line. ” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, (ried, 
The Pa L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 
E. HOLBROOK, A. E. CLARE, 
Gen’! Supt., G.P.& T.A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 

















Shortest and uickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Rosinson, Receiver, Jno. J. ARCHER, 
Columbus, O. Gen’! Pass. Agt 


THE MOSHER 
Lifting Jack, 


-— IN 


NINE SIZES 


Ranging in capac- 
ity f om 


6 to 20 Tons. 


F, M. DE WEESE, 


Manufacturer, 








THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—TO— 


New York, Boston 
and the East. 
The shortest anc 
quickest Route to Pitts. 
Sasem, Washington anc 
= more & the South 
east. 








No. 62, Accommodation...............ss008 t 605am 
No. 72, New York Express nd 

No. 72, Fast Pittsburgh Expres 
No. 64, Fast Pittsburgh Express....... 
No. 66, Mantua Accommo............ eoe® 4 20 pm 
No. 68, New York Vestibule Limited.* 8 30 pm 
No. 70, Pittsburgh Local Express...... *11 25am 
No. 74, Pittsburgh & Youngst’n Ex...f11 00 pm 






trive 
No. 65, Fast New York Express......... *loI5am 
No. 61, N. Y. & Pittsburgh Express...* 715a m 
No. 71, Leavittsburg Local.................f 210 pm 
No. 67, Pittsburgh Express............00+. 712 45pm 
No. 63, New York Express..........+00+. *650pm 
No. 63, Pittsburgh Express.............++ *650pm 


No. 69, Pittsburgh Local Express...... t giopm 
No. 73, Mantua AcCCOMMO...........00s0000 720pm 
No, 75, Pitt» burgh & Youngst’n Ex...{| 255am 
*Daily. tDaily, except Sunday. 
Baggage checked through toall points East. 


Through tickets and information regarding 
the route can be obtained at office, 141 Su o1 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TUCKER, Gen. Supt., Cleveland, O. 

L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fouts, = Pass. and Ticket Agt., 141 
Superior st.. Weddell 





Lehigh Valley Route 


Two through trains with Pullman cars at- 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalc, 
New York and eye Pn leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass - 
ing over the fam 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, procsating an ever-varying pano- 
rama of delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine o 
make the 


LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from he 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal 


E. B. BYINGTON, 
Gen’! Pass. Aqt.. South Bethlehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marietta. 


THROUGH COACHES 


BETWEEN 


Toledo & Mariette. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Cuy 
hoga Falls, Kent, Ravenna, Leavitts 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 








The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, Jas. M. HALL, 
Traffic Manager. Gen’! Pass. Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U. S. A. 


Cate ara 





PRINTING INKS. ° 


» C/NC/NNAT7Z, 








CHILICOTHE, Ohio. 





A&W INK USED ON THIS PUBLICATION 































































Te IRon Trappe Revirw. 


Tse 
ENGINES 


TheWestinghouseMachineCo, 


















SELLING DEPARTMENT IN THE UNITED STATES. 
NEW YORK, 17 Cortlandt Street, ) w 


Hathaway Chi ker 
PITTSBURGH, Westinghouse Building, 
CHICAG , 158 Street & Co. 
PHILADELPHIA, 608 Chestnut St., MR. Muckl6é, Jr. & Co. 
ST. LOUIS, 302, 304 W: mAVe.) Fairbanks 
apteard CITY, 312 Union Avenue, ‘& Co. 
DEN 1830 Se 


COMPOUND, CONDENSING OR 
16 Sises, 6 to 500 H. P. Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. ‘%Si%,i0 Sc 



















3 ——— Street, 
8,000 in use in all parts of the Civilized World. Seer abe ~~ 


T LAKE city. 259 S. Main St. ) Utah & Montana 
BU ONT. ’ E. 


TT Granite St. Machinery Co. 
SAN FRANCISSO, 21 yey mt St., Parke & Co. 
RTLAND. > R. ox s N. Front St., Parke & Lacy M Co. 
ants, ane 36 College St. tthe D. A. Tompkins Co. 
Imp. & Mch Co. 


JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAW A SLIDE VALVE. 
Well Built. Economical. Reliable. Over 300 sotd the first year, 


An SO He tere Rear 
a“ 












el «= PITTSBURGH.PA.U.S.A. [nuaceee Eames & 


CLEVELAND’ HARONICK Ene Wonks 












WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 





Erie BNO ste zx 


_NN*® ie is te 











“STEAM ENGINES, '2rpntant Horan, ston 







3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, - - SPRINGFIELD, O. 










































Hydraulic Cranes and Accumulators. 
MEiIburn, 
Engines and Boilers, Shafting and Hangers, 
THE GEO. WORTHINGTON CO., 


@@” Heavy special machinery generally. Send for illustrated catalogue. 
Mill Supplies, Etc. Estimates given 
59 and 61 St. Clair Street, 


— fers re if = | 
‘d - Wee : 
HEADQUARTERS | we LT | 

i | " 7 Z pp = = = The list ret: 

A large stock of the SSS E : ————— == 2 gin <n 

; CLE 

Best in the Market. 

on Electric Light Plants. a = r a garb fy 

CLEVELAND, O. 














, The Bronson Supply Co., iC MEDESERES) CINCINNATI, 0. | 


Exclusive Manufacturers 
Nos. 7, 8, 9, 10 and 12. 


Will not ab- 
sorb Grease; 
—— will not im- 

poet the Flavor 
of previously Cooked Food; Easily 


kept clean. Barnes’ Fatent Ficect Fower Machinery. 


Complete outfit for Actual Workshop Busin Lathes for Wood 
BETTER THAN ENAMEL, Pike tal. Circular Saws, Scroll Saws, Formers, Mortisers, m 
Because They Will Not Scale. 


Otto Gas Engine Works, 


Our Patent Veloci Foot-P is witho 
applied to Lathes. Bend a fe few expressions trom those using’ then: 
Philadelphia. 
SCHLEICHER, eanhiedy & CO.,{ Epiiadelp 
Horizontal OTTO Gas En 


do not see how your lathes can be produced at so low cost.” ‘‘The 
Vertical O iro Gas Engines. 














pES:ackSatS 4ht SSES, BLAST FuRNACES | 
Pl ein be ra ROLLING MILL WORK . 
per POLLOCK KO. YOUNGS TOWN, O. 


ILERS : Matton er RorLER- WORKS. 














velocipede foot-power is simply elegant.” “Can turn & whole day, 
and feel as little tired as though only walking around.” “In regard 
to the velocipede foot-power, I consider the lathe without an @quai.’ 

“I eat at the lathe for 11 hours, cutting off and threading 154 steam 
pipes. aa who saw it declared itequaltol5 hour job in machine 
shop.” “Using the velocipede foot-power, the yon med can hold peitedy 
hand a doing the work.” ‘For doing actual siness, the lightest or 
the heaviest, give me the velocipede foot- power.’ “The 434 Lathe is 





: equal to any costing twice the money.” ‘What astonishes me is how 

Twin Cylinder OTTO Gas Engines. ou can make adiican to pay you for 80 sma/l sum of money.’ “The 

Combined OTTO Gas Engine romee. Be eu athe te the most pertac Ay I ever aw fer sae money. “Tcan 
Oo io double the amountof work on the velocipede, that I can on any 

Combined TO Gas Engine Dynamos. =e. | other style vf fuot-power lathe.” ‘There is no tax on strength, the 


SIZES: 1, 2, 4. 7, 10, 16, 26 AND 60 HORSE-POWER. 





body is at rest, steady, the hands and attention free for the job. 
“The velocipede.—It is the best fuot-power of any for lathes.’ 
If desired, “these mines will -. s0ld ON TRIAL. The purchaser can have a time to test 


Harmar Foundry & Machine Co, cz’ "or" "psy. 92 Souas Hate nae on Buby See Weekend Hi 
DERRICK POWERS, E.H. JONES &CO., 
DERRICK FEET 223 and 226 River St., CLEVELAND, 0. 
’ 


ios ee ee ENGINEERS > CONTRACTORS, 


ENGINES, PuMPs, BOILERS, HEATERS, 
AND PIPE FITTING. 






















VAN DUZEN 
CAS ENCINE 


NO BOILER. NO COAL 
NO ENGINEER. 

No Extra WATER RENT 

—) or INSURANCE. 

m..) INSTANTLY STARTED. 
DURABLE, RELIABLE, 

SAFE and ECONOMICAL 

Send for description and prices 


Van Duzen Gas Engine CO., 


39 E. 2od St., CINCINNATI, © 




















Hoisting 
Engines, 

















W. W. ERISBEN’S Patent Emery Wheel 

: Droeser, Malleable fee White 
Hard Cut- —_ 

General Machine and Foundry Work.; ters, Brass 


Beari ngs. ’ 
HARMAKE, oO. MARIETTA, 0. Plas tuo. CLEVELAND, OHIO O §&. A, 
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coRRUGAT CpimPED (SIPING: ng ETC. 





Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





TORN BUCH LES. 





a perfect wrench Made from charcoal 






hold. ~ anni iron. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


asa@rSole Manufacturer. 


PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
' BEST 


AND 
CHEAPEST. 
The list retail price of this Buckle Is less than one-half the wholesale 


price of inferior goods when we commenced to manufacture, and , 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND. OHIO. 

















Zi.<* (UPOLAS, FORGES, FURNACES &c. 


XHAUSTERS, STEAM FANS. We 
HEATERS & VENTILATING WHEELSSE@ "os 
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REDUCING VALY Es : 
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Oi. PUMPS, VALVES, 
“ YIETC: 











HERCULES POWDER © 





Stamp before a blast. | Pragments after a blast. 


7 wee STRONGEST and SAFEST EXPLOSIVE 


d p> 4 \ "= KXmnow™n to the Arts. 
a 





We POWDER, FUSE, CAPS, 


pe se Electric Mining Goods, 
XHROULES, AND ALL TOOLS FOR STUMP BLASTING, 

THE GREAT STUMP SND ROCK FOR SALE DER COMPANY 
ANNIHILATOR, NERSULES Ste Street, Cleveland, Ohie, 


J... W. WILLARD, Manager. / 


TEE: ILLUSTRATION 


We herewith give below of a Side Lap for Corrugated Iron is not a 


PATENT, or even the SON of a PATENT, but for STRENGTH where used on 
PURLINS, on IRON or WOOD truss roofs, or for UTILITY in keeping water out 
on ANY kind of a roof where Corrugated Iron is used it KNOCKS THE BOTTOM 
CLEAN OUT of the so-called celebrated PATENT CORRUGATED EDGE. DON’T 


forget that, when you want something strictly FIRST-CLASS for the above 
purposes. We make SEVEN sizes of corrugations, any gauge from 16 to 28 


inclusive. 
THOMPSON MFC. CO., Cleveland, O. 


New York Office, H, C. Mechling, 81 & 83 Fulton st. |; Chicago Office, J. W. Ross, 123 Dearborn St 
Kansas City Office, A. S. Chamberlin, 710 Wyan- | St. Paul Office, Chas. Yelson, Corner 6th and 
dotte st. Wacouta st. 








GARRY IRON 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
fron R-vfing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
8@ Send for circulars and price lisi To. A 


CORRUGATED 








CAMBRIDCE ROOFING CO., Cambridge, O.. 


Manufacturers of 
Plain, Rolled, Crimped 
Edge, Corrugated and Bead- 
ed Roofing, Siding and Ceil- 
ing. 
PURE STEEL A SPECIALTY. 


8@ Send for Descriptive 
Catalogue. 


PATENT STANDING 


STEEL 


ROOFING 








All my Iron 
and Steel is re- 
rolled and box 
annealed, well 


SYKES'’ 
IMPROVED 








qaivsnuwos 


buildings. ‘ ; 
Easy put on. " 
SYKES IRON ROOFING CO., NILES, OHIO. 


Send for Circular and Price List, and mention this paper. 

























WE MAVE NO DOUBT 


When you are in the market for 


CATALOGUE PRINTING, 


Or any other kind of printing, you want THE VERY BEST at 
reasonable figures. We manufacture 


Blank Books 


Of the best of stock, and pay special atte tion to durability and superior work- 
manship in every particular. 


Pleas2 write to us for estimates Lech Ginting Sllheaghe 


COR. ST. CLAIR AND WOOD STS., 





CLEVELAND. O. 
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THE KIDDER sue om HANGER, 


PATAPRIL 30.78. 









STILWELL’ PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 








NO IRON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 


Ask your jobber for them, and if he} cannot sup- 
ply you, address 


The Taylor & Boggis Fdy. Co., 


CLEVELAND, OHIO. 








ey: 
Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 


CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 





OLD 
1874. 





CMAMOULR BORLS c = 


SEND POR CATALOGUE. (or, Lake & Kirtland Sts. 


CLEVELAND TWIST DRILL CO., ‘see 


A NEW INVENTION. 


SURE GRIP STEEL TACKLE BLOCK 


HALF THE COST of hoisting 
saved to machinists, builders, con- 
tractors, butchers and others. Ad- 
mitted to be the greatest improve- 
ment ever made in tackle blocks. 
The cheapest in the market. Sent 
on trial. Write for catalogue. 


Fulton Iron & Engine Works, 


30 Brush St., Detroit, Mich 
Established 1852. 


RELIABLE 


I 















e@ USE THE 'BEST. “e 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boller Feeder for Station- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve is adjusted. They require no watching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot ere don’t affect them. They work from 
25 to 135 and 160 Ids. pressure on water at natural tempera- 
ture. the working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT. MICH. 
Cc. H. PRESLEY & CO, Agents, Cleveland, O. 





Cc. H. COLLINGs. C. H. PRITCHARD. 


CONGER & COLLINGS MANTEL CO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS., CINCINNATI, 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Bosworth °*"?' Souminsres st 
REYNOLDS BROS.,! The Hart or Detroit 


MANUFACTURERS OF Emery-Corundum 


Hand Cut Files ‘WHEELS AND MACHINERY, 

















WRITE TO 


AND RASPS. J. WENDELL COLE, M.E., 
| We —< Sw Box 152, CHICAGO. ILL., 


or Box 84 COLUMBUE, O. 





133 & 135 N. Water St, 


COLUMBUDUS, OHIO. 


re Ll PS E. AUST & CLARK 


PoLECTROTYPE 





Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market. Send for price 
list. 





feed NCRAVING CO. 








THE WILMOT & HOBBS MFC. CO., 


BRIDGEPORT, CONN. 


MANUFACTURERS OF 


CoLD ROLLED Strip STEEL { 


SMOOTH SURFACE AND EVEN G..UGE, 







ALSO 
Plain and Lock 








Seamed 
STEEL, BRASS and COPPER TUBING to ORDER. 








Cold Rolled Strip Steel furnished in long coils or cut to lengths and sheared to exact 


widths when desired, in tempers adapted to requirements. Also C. R. Spring Steel. 
Please mention this paper. 








The STANDARD TOOL Co., 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 

Straight Shank Drilis, 
Machine Bit Drills, 

Screw Driver Bits, 

Bit Stock, 















Sockets, 

Hand and 

Shell Ream ers, 

Standard Cauges, 

Milling Cutters and Special 

Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 











The Kilby Manufacturing Co., 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 

acilities for ae | Foundry and 

= Machinist work of every descrip- 
tion. Shall be glad to furnish 
, estimates on application for En- 
y gines Boilers and other heavy 
machinery. 
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